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AN    ACCOUNT 


RRANGEMENT  AND  IMPROVEMENTS  IN  THIS  EDITION, 


I  HE  TitTourable  reception  whicii  tiiis  Work  has  met  with,  c^nboldtiiit 
tOe  to  present  before  the  public  the  present  Edition ;  in  which  1  Irust* 
I  haTC  introduced  such  improvement  as  will  contiuue  to  me  the  favour 
which  I  so  long  have  had  the  bappinea;  lo  enjoy.  In  my  former  Edi- 
tions I  had  dig;ested  the  seTeral  Ankles  iniu  a  ualural  and  siraple  order, 
and  endeavoured  toshaw  how  every  thin^  might  be  deduced  ['romihefitst 
and  must  simple  principles  of  the  Mathematics  ;  in  which.  I  trust,  I  Iiail 
60  tar  succeeded,  as  to  render  it  eai.y  lo  the  inoii  common  cnpoci  ty.  How 
beneficial  a  work  of  this  kind  must  be  lo  learners  cannot  be  doubted,  ' 
when  we  rellect,  that  by  bein;;  thus  acquainted  with  the  true  pnndpirs 
of  things,  they  will  retain  better  what  they  have  learned,  and  be 
enabled  to  make  much  greater  prepress  in  ihe  art,  than  could  «ther«lH: 
possibly  take  place.  Indeed,  upon  a  careful  perusal  of  Ihe  work,  I 
found  ihe  plan  I  had  pursued,  so  far  as  regards  thi:  parts  of  Navigaiioi) 
usually  taught  and  practised  at  sea,  could  not  bo  amended  in  the  bulk, 
though  some  improvements  might  be  made  in  particular  parts.  U  par- 
ticularly occurred  to  me,  that  I  had  invariably  found  young  ijcnileraei], 
,  who  atiertded  me  for  a  prtrate  examitialioii,  previous  to  Ihcir  pas&in^  a 
one,  deficient  in  working  an  observation  in  all  the  variety  of  si- 
>s  which  may  take  place.     In  this  work  I  have  accorditigly  eluci- 

jaled  this  impurtdnt  article,  by  giving  a  rule  for  every  itiflereitt  situa- 
mhich  the  observer  can  possibly  find  tiiniE«lf  Ln  reFpect  of  the 

wn;  illustrating  each  wiih  a  projection  on  the  plane  of  the  Meri- 

itroduced  into  this  Edition  o  Tabic  for  the  near  calcu- 
of  High-Water,  with  the  assi.innce  of  the  Nautical 

I  pass  over  many  others  of  timaUer  note  in  ihe  first  part  of  (he  book, 
such  as  partial  amendmeuis  of  tlie  style,  &c.  in  haste  tu  give  an  account 
of  the  Arrangements  and  Additiouti  in  the  lailer  part  of  thit  WoRitt 
which  is  for  the  most  part  New, 

,  Previous  to  the  year  1707,  when  the  first  Nautic,*l  AuiiKACK 
was  published,  the  practice  of  luidlng  the  Longitude  at  tJe^  wtis  uuiver- 
■ally  by  account.  The  mode  of  aiicertaining  it  by  takinjt  the  lUonn'i 
!  from  the  Sun,  or  a  fixed  Star,  commonly  called  the  Llkak 
^beilrvatioh;,  was  atiended  with  dJlbuulties  insurmountable  to  mort 
i)y  the  unremitting  assiduity  of  the  Astronomer  Boyal,  to 
Jl^osc  labours  the  Nautical  Art  is  much  indebted  for  itti  present  high 
nte  of  improvement;  and  by  the  rewards  held  out  by  Parliament, 
in)  the  cnnietjuent  improvements  in  instruments  for  measuring  the  An- 
pilfe^Diiilance ;  what  before  was  considered  m  nearly  an  iin^o°&>.^\'<,\\'^, 
omt  into  almost  .ffcncial  piaclvce.    PwwX'ra^  ctt»xv)o"a!Aft"t''»''^ 


which  you  have  the  proportional  parish  the  daily  dJlltircnco  of  the 
Sun's  decluiatioa  to  evdr^  minute  and  every  sik  seconds,  aii^woritig  to 
every  five  miimles  of  time,  and  to  every  decide  and  fiiieeD  miles  of 
Longitude.  The  second  and  ihin)  pages  contain  the  same  proportional 
parts  to  every  hour,  and  to  every  fiflecn  degrees  of  Longitude. 

To  the  Table  XVL  for  turoiug  degrees  and  minutes  into  time,  and 
the  contrary,  two  columos  sre  added  on  the  right  side>  for  turning 
minute."  and  seconds  (of  an  hour)  into  Longitude,  and  the  rcvcriie. 

Table  XVIL  contains  the  decimal  of  every  minute  in  twelve  hour«, 
being  of  ready  use  for  liading  the  proportion  of  the  small  diHercnce  (in 
twolre  hours)  of  the  Moon's  Paralias  and  Si^ml-diameter,  by  taking  out 
t>te  nurpbcr  from  the  Table  answering  to  the  time  wljeri  the  obiervatiou 
was  taken,  and  multiplying  the  difi^rences  therewilli,  fram  the  product 
of  each  cut  olf  foortigur^s  from  the  right  hand,  the  left  baud  tigurea 
are  the  aruwcn  (if  no  fraction  remains);  which  must  be  aildilivaor 
aabiracttre,  according  as  they  are  Increuing  or  decreasing. 

The  proportions)  part  of  the  daily  difference  of  ihe  Sun's  or  Star's 
fight  ascension  is  IViQUd  by  taking  out  the  number,  amwerin«  to  half 
Ihe  t'rme  required,  ant)  nialliplying  ttie  dif&rence  therewith,  from  the 
product  cut  olf  four  figures  from  the  right  haiid,  the  remaining  flgure^ 
are  the  answer.     Thus  yoa  avoid  tVorkitig  by  the  Rul«  ofThree. 

In  the  precepts  for  finding  the  Ldftgitude  by  Lunar  ubsorvatjont  paga 

238,  you  a»to{d  to  make  use  of  the  Log,  Sine  of  30  degrees*,  half  the 

turn  of  the  apparent  altitudes,  and  lialf  the  apparent  distance. 

■       In  this  edir'ron,  whicb  haa  been  carefully  examined,  improved,  and 

^corrected,  by  Joseph  Drssiou,   is  added  Table  XXVIl,  lor  reducing 

*  \ninutes  hito  seconds,  and  the  contrary,  being  of  use  in  cakul&ting  the 

proportion  of  the  dilTereOce  of  the  IVIoan*^  semi-diamoter  and  parallax 

in  twelve  hoars,  &c. 

■  TheLfip.  Srtwof  3c 
rJing  la  E4iclul,  AiiDiT 
A//,  uc  iqiikl  uDUDg  ibuu'wl'cs. 
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{li  MMueiimM  hapjiiiis  that  Persons,  tliou^h  well  acquainted 
with  common  Arithmetic,  jet  know  very  little  of  Fractions  ; 
but  as  most  of  tlie  Instruments  and  Tables  used  in  Navigation 
are  decimally  divided,  and  the  Tables  calcniated  to  Tenths, 
&c.  it  becomes  necessary  tbey  should  be  acquainted  with 
Docimal  Arithmetic;  the  following  short  Abstract  oFwhicU 
may  be  found  useful  to  the  Learner.]  v 

'"A^A^rtnN  w  a  part  of  aiiy  thing;  as  one  foot,  one  yard,  one 
mile,  one  hour,  one  degree,  kv. 

A  vulgar,  or  common  Fraclinn,  consistR  of  two  parts,  the  Numeratoi* 


uigar, 

leDei 


Tlie  Denf 


9  nlivays  [ilaced  o 


shows  how  many  parts  the 
shows  how  manv  of  thou* 
the  Denominator,  with  a  line 


e  Denominator,  and  i 


and  the 

(juantity  la  divided 
part*  remain,  and 
drawn  between  them, 

A  Fraction  is  what  rfinains  aflerdivii 
iler  Vieing  the  Numeratur,  and  the  di 
ilivided  bv  V,  thu  qimilent  is  3,  and  ' 
l-'riciioo.  of  which  4.  ihedi 
prt;iwd  3.  or  two  fourths. 

Sapposv  12  inches  is  to  be  divided  by  5;  the  number  of  limce  5  arc 
eontained  in  12  is  !?,  and  2  remainf.  which  reraainder  is  the  Ngmo- 
rainr,  and  3  the  Dfnominnior,  oi'Vht  Fractij^n  remaining,  which  is 
always  a  proper  Frni'liun,  thus,  ^  ;  wherefore  4,  ^  t>  4>  Vi-  t's>  shows 
dial  tbvse  tiumhara  wn  their  re^jieclive  remainders,  aftersurh  divisions 
w*re  made,  and  8«  reaj  thus ;  one-half,  thrte-fourlhs,  iwo-tliirds,  Toor- 
lifihs,  nine -twelfth*,  nnd  Gve-Bixtt>enths. 

A  Decimal  Frnciien  is  a  pan  of  \  unit,  or  otte,  supposed  to  be  di- 
Tidt-d  nito  111,  100,  1000,  la,(KX),  &c.  equal  parts.  If  thf  unit  is 
divided  inta  ten  parts,  anil  tach  of  those  parts  into  ten  raure  equal 
part*,  we  obtain  the  fiiundHtf-fLi  of  Decimal  Fractions. 

In  Vulf^ar  Fractions  th«  Nunieraior  is  set  over  the  Denominator ; 
btiL  in  Decimal  tmciions  the  Numerator  is  distinguished  by  a  comma, 
•r  point,  placrd  hpforc  ii,  thus :  ,.'>  ,75  , 1 2,5  i'  read  thus,  ,^j,  t^\„  yoVf 
lint  i>,  the  timi  fiKtirc  i),  3-tcnlhs,  the  second  7  j-hundredlhR,  and  the 
thinl  IJj-itiiiiunniJth  pans  of  unity,  or  oni;. 

As  whute  Numhurs. increase  iheir  value  in  tenfold  proportion  from 
the  ri^lit  hand  lothclcn.  40  De ritou Is  ded' lease  in  the  same  p'uporiion 
fVeiB  die  kfi  hand  toward.*  the  right:  thus,  ,5  ,0j  ,UUJ ;  or  thus,  ■,>,, 

"^  rttlucs  a  Vulgar  Fraction  to  a  Decimul. 

'.MIL — Add  dpfien  to  the  Numerator,  and  divide  by  the  Deno- 


Example  I,-  Exmapi.b  IV^ 

%rduce  }  of  a  foot  to  a  DecStnal.      Reduce  }  of  an  hour  to  a  Decimal. 

4)  l,0OC2i  a)l  .0(>O0<)(.33333  , 


Example  II. 

e  J  tif  a  degree  t< 

♦)3,i10(,73 


Example  III,  Example  V. 

e  J  an  hour  to  a  Deciui'iit.     K^duce  }  of  a  ij<'.(;ree  <o  n  Decimal. 

2)l,ff(,5  3)2,()0i)l)0trtf)(}ii« 


To  find  the  value  of  a  Decimal  in  the.  different  i!e nominations  of  the 
siinie  nuaiiiity. 

livLit. — iUuliiply  the  Decimal  hy  the  p^irts  of  the  inlf ger,  separatin;; 
CO  the  right  hnnil  as  niniiv  Dri-itii;ilii  m  nre  in  the  multi|rlicniid  ;  Bod 
;hK  fiKurt'H  to  the  left  hand  will  be  the  pnrti  of  the  integer  required. 


lix 


■i.i  J. 


Ex 


eH. 


Whflt  is  tlie  pruper  qutntity  vf        What  h  the  propur  quantity  of 
iSri  of  a  ftiut  f  ,5  of  an  hour  f 


Answer,     3,00  incbet. 


Answer,     30,0  reinutet. 


,7'>  ol"a  dfgiPE 


Sir 

rfijirr  'Quantity  ftf       Wh«t  n  tht  projier  ijuaBHty  of 

,666  ofadrgree^ 
■i  .606 


».  Answer,     33,^6o  minulci. 

Example  VI. 
mhty  of        What  ii  the  proper  quantity  of 
,2236  of  a  degree? 

,2-2S6 


Minutes,     13,4160 


Seconds,     24,!iG0O  Answer. 

Hence  ll)c  pans  of  an  inU^r,  whelher  of  coins,  weights,  or  mea- 
sures, may  be  reduced  to  a  Decimail,  by  bringing  the  paru  of  an  inte- 
ger iiiKi  its  Icmc^t  icrini  for  a  dividend,  and  the  integer  into  tlie  same 
teniiK  imr  a  divieor  ;  the  tjiKitient  will  be  tlie  rleriinal  parts  of  the  inle- 
per,  the  viiluR  of  which  may  be  fuund  by  niulliplying  it  by  the  conipo- 
ncni  parts  of  iho  integer,  and  ntparating  the  number  of  decimal  p)ai:es 
luwnrda  the  right  h^ind,  as  above. 

Addition  of  Decimab. 

Addition  of  Decin.aU  U  performed  exactly  as  in  wliole  numbers,  only 
nhsiTvinE  lo  place  tlic   fmurcn  of  tiie   libe   dcMoniitiahnri   under  fach 


Degrees.  Minutes. 

From  9,75  10.35 

Take  6,5  6,1. 


Remainder  3,25  Remainder       3^95 

Multiplication  of  Decinuils. 
Multiplication  of  Decimals  is  performed  likewise  as  that  of  whole 
numbers,  and  as  many  places  as  there  are  in  both  the  multiplicand  and 
multiplier  must  be  culjo^i'  towards  the  right  hand  of  the  product,  and 
the  numbers  standing  on  the  left  hand  of  the  point  will  be  whole  num- 
bers, and  those  on  the  right  hand  will  be  Decimals. 

Example  I.  Example  II. 

Multiply  27,75  by  7,^  Multiply  ^0/2.>  bv  t),5 

27,75  30,25 

7.5  (3.5 


13875  19()25 

19425  23550 


Answer   208,J25  Answer  255,125 

Example  III.  Example  IV. 

Multiply  25,90  by  9,25  MuUiply  4-5.96  by  20,3<i 

9,25  20, 3  G 


12980  27576 

5192  .  13788 

23364.  91920 


Answer  240,1300  955,7456 

Division  qf  Decimals. 

Chis  Rule  is  also  worked  as  in  whoie  numbers  ;  the  only  dilficulty  is 
in  valuing  the  quotient,  which  is  dorie  by  the  following  Rules  i 

1st.  If  the  Divisor  and  Dividend  have  the  s^me. number  of  Decimal 
parts,  the  quotient  will  be  a  wh<Cle  number. 

2d.  If  the  Dividend  has  not  so  many  places  of  Decimals  as  are  in  the 
Divisor,  then  so  many  ciphers  must  be  annexed  to  the  Dividend  a$ 
livill  make  them  equal,  and  the  quotient  will  be  a  whole  number. 

3d*  But  when  the  divjsiun  is  done,  if  the  quotient  has  not  so  many 
figures  as  it  should  hove  places  of  Decintuls,  then  so  many  ciphers 
IQust  be  aftixed  as  there  are  places  wanting. 

• 

Example  I.  PIxample  II. 

Plvide  208,125  by  7,5.  Divide  255,125  by  ti,5 

7,5)208,125(27,75  0,5)255,125(39,2^ 

J50  195 


581  601 

525  585 


,502  ,102 

525  1 30 


,325 
325 


■  h4^ '      .  1        :.  -  * .-  j^l.'T  'K.  rf   4      V 


■.   ..--^^^ 


;.Vf  «f  *Ar.v  in  HcatuaU. 
Piilc  I. r Three  in  Th'timaii  ii  nurk**)!  m  theranie  niannrr  at.  cwnninii 
Ariihniri'i:'.  ili-i'  U,  i  y  multiplying  the  »«  imd  ftnd  lliird  Icmw  l»gcilir 
anil  'livirlm!;  I.y  ihu  tirii,  ^.quotient  Will  be  tlm  m  .     -  - 

Sjrne  iltfiumiii.Mi'm  :ii  tbc  irconO  term. 

•examplt:. 

Phill'ltg*.  VHrd*. 


-.X  i  aiid  of  thd 


II- '^ 


«,7i 


3,^)'•2,G873(■J3,/h.^: 
70  13 

17-;  7,.S'VI 

Ku  i 


GEOMETRICAL    DEFINITIONS- 


Geometry  is  the  science  which  treats  of  the  description, 
properties,  and  relations,  of  Magnitudes  in  general ;  of  which 
there  are  three  kinds  or  species,  viz.  a  Line,  which  has  only 
length,  without  either  breadth  or  thickness ;  a  Superficies,  com- 
prehended by  length  and  breadth  ;  and  a  Solid,  which  has  length, 
breadth,  and  thickness. 

L 

A  point,  considered  mathematically,  is  incapable  of 
beingdivided,  and  therefore  hath  no  parts,or  it  is  the  small- 
est part  of  space  that  can  be  assigned ;  and  may  bfe  conceiv-      A  . 
ed  so  inSnitely  small,  as  to  be  void  of  length,  breadth,  or 
thickness,  being  always  denoted  by  a  doc,  as  at  A. 

IL 
A  right  line  is  the  nearest  distance  between 
two  points,  which  limit  its  length,   without  ^ 

any  supposed  breadth,  or  thickness,  as  AB ;  it     ^  ^ 

may  be  supposed  to  be  the  flowing^  of  a  point. 

UI. 
A  plane  superficies  is  that  which  lies  evenly  between  its  extreme 

{)oints,  resembling  a  smooth  table,  or  polished  glass ;  bounded  by 
ines ;  having  length  and  breadth :  but  is  conceived  to  have  no  depth 
or  thickaesB,  and  may  be  conceived  to  be  generated  by  the  flowing 
of  a  right  line. 

IV. 

Parallel  lines  are  such  as  are  equally  distant 
in  all  their  parts,  which  extended  infinitely  on     ^ 
the  same  plane  would  never  meet,  as  the  lines      . 
AB,BC.  »• 

V. 

A  {>lane  angle  is  the  inclination  or  meeting  of 
two  right  lines  in  one  point ;  the  point  where 
they  meet  is  called  the  angular  point,  and  the 
lines  AB  and  AC  are  called  sides  or  legs  ;  it  is 
generally  expressed  by  three  letters :  the  middle 
one  always  denotes  the  angular  point,  as  A,  and 
the  other  two  the  legs  or  sides  that  iiiclude  it,  as 
AB  or  AC.  • 

B 


3 


3  titOMV.ntC.Kt.    DEHMtlOSa. 

vr. 

A  tr^}v.  13  X  planf  ficwre,  hounded  bv  a  uniform  curve  line;  it* 
is  opdinarily  desrnbcJ  oy  a  right  line,  taken  with  a  pair  of  coib-^' 
passes ;  one  point  iliereof  being  fixed,  whilst  die  otber  is  tumei 
round  to  the  place  where  the  motion  first  began  ;  the  fixed  poiaC'l 
is  culled  the  centre,  and  the  line  described  by  the  other  point  ir 
called  the  circumference. 

VII. 
The^awlius  of  «  circle,  orsemidiameier, 
U  a  right  line  di'a.wn  from  the  centre  to 
the  circumference,  as  AC  ;  or  it  is  thai 
line  which  is  taken  between  the  points 
of  the  compasses  todescribe  the  circle; 
and  is  half  its  diameter  AB. 


my  part  or  portion  of  the  circi 


. _  IX. 

A  chord  of  a  circle  is  tliesiihrenseof  an  arch,  or  it  is  aright  line 
joining  the  ends  of  an  arch;  it  divides  the  circle  into  two  unequal 
parts,  called  segmenis,  and  is  a  chord  to  them  both,  as  DE  is  the 
chord  of  ttie  arches  DfE  and  DGE. 


ained  under  the 


k 


Aisemieii'cle,  o;  half  a  circle,  is  a  figure  ctA 
diameter,  a^  AGB  or  AFB. 

XI. 

A-fjtradrant  is  half  a  semicircle,  or  one  fourth  part  of  the 
whole  circle  ;  as  the  figure  ACG. 

Nerrr.     AH   circles,   whether  great  or  smnll,  are  actually,  or 

■nppoDcd  to  have,  their  circumference  divided  into  ^60  equal  parts, 

caj)i--d  degrees,  and  each  degree  into  60  parts,  called  minutes,  and 

.  each  minute  iuto  fiO  eijual  part%  culled  seconds,  and  so  on  into 

lhird<>  fourths,  &c. 

All  angles  are  measured  by  an  arch  of  a  circle,  described  round 
their  angular  poiot-s  wiih  thecfwrd  of  60  degrees,  taken  from  the 
hnc  »»!■'  «iorils  on  the  plane  scahe,  and  are  estimated  greater  or  less 
nccunlin;;  lo  liiu  iinmlier  of  d*Mtrec*  coiii;iinc<l  betwivt  their  legs  ; 
aiid  liiotigh leg«  be  madt-  hjugc-r  or  shorter,  still  ihean^lc  between 
ifaem  eoutiBQt's  the  same. 


GBDMBTRICAL  DEFINITIONS. 

XII.  ♦ 

A  right  line  is  said  to  be  Perpendi- 
4CXJLAR  tp  another  line,  when  it  falls  upon 
it  so  as  to  make  the  angles  on  each  side 
of  it  eaual,  such  ss  the  figure  ABCD, 
where  the  angle  ACD  is  equal  to  the 
a,ngle  ACB,  each  a  quadrant,  or  right 
angle,  containing  90  degrees. 

XIIL 

An  Acute  Angle  is  less  than  a  right  an- 
gle, and  is  that  which  contains  less  than  90 
degrees,  as  ABC. 


XIV. 

An  Obtuse  Angle  is  greater  than 
a  right  angle,  and  is  that  which  con- 
tains more  than  90  degrees,  as  the  an- 
.gleGEH. 


The  fewest  number  of  right  lines  that  can  incltUe  a  spaceare 

,  three,  which  form  a  figure  called  a  triangle,  or  /bree-comered 

figure,  and  consists  of  six  parts,  viz.  three  sides  apd  three  angles ; 

it  is  distinguished  into   three  sorts,  viz.  a  right-Angled  triangle, 

an  obtuse-angled  triangle,  and  an  acute-angled  triangle. 

XV. 

A  Right-angled  Triangle  has  one  of  its 
angles  right,  or  containing  90  degrees ;  the  side 
opposite  the  right  angle  is  called  the  hypote- 
nuse, and  the  other  two  sides  are  called  legs ; 
that  which  stands  upright  is  called  the  perpen- 
dicular, and  the  other  tne  base  :  thus  BC  is  the 
Jiypotenuse,  AC  the  perpendicqlar,  and  AB 
the  base  j  the  angles  opposite  the  two  legs  are 
both  acute. 

XVI. 

An  ActJTE-ANGLED  Triangle  has  all 
its  angles  acute,  or  none  of  them  equal  to 
90  degrees,  as  DEG. 


B2 


M»»!CS   OI    C»4KACTira. 


An  Obtuse- ANGLED  Tbiaijgi.e 
basune  of  its  angles  obtuse,  or  ^irater 
than  »0  degrees,  as  RAF,  the  other  two 
aiiu;l<??ureacnte,oiles9lli*B  SOdegrees, 
as  in  the  triangle  ARF. 

Note.  AU  triangles  that  are  not  rigKt-angied,  wheiber  they  a 
acute  or  obtuse,  are  in  general  terms  called  oulique-angI*d  trian^let 
without  any  oihrrdistirmtion.  ThesoiVi  of  the  two  acute  angles  of  i 
rigbt-a'igled  triangle  mate  90",  the  «um  of  all  the  angles  ot  anj 
triangle  180°.  It'  froiu  1 30  you  uketbe  sum  of  the  other  two  aa 
gles.tneremainiRganfrlewiilbe  found;butinaright-anj;ledtriajigle 
u  froai  90  you  subtract  the  one  angle,  the  other  angle  will 


MARKS  OR  CHARACTERS. 

+  S<{nKit^  mort,  er  thi-  Sign  <if  Aildition;  it  sbows  that  nbetever  nun 
tx-Ti  or  quiintity  follow  Fhis  sign,  mu^t  be  added  lo  those  that  go  b« 
hre  iv,  ih<»  94-S.  ihut  'a  9  added  to  8.  Or,  A-|-Q  impfies  tbi 
ttp  <iuafitiiiri  rofresenfed  by  A  and  B  are  added. 

.^  Signifiift  lets,  aiid  is  uticd  as  ibK  Sign  of  SubtractioD  ;  it  dmotee  tbi 
lhi>  lumbrl'  following  it  must  be  subtracted  from  those  going  bcloi 
It,  tar — 5,  or  5  suLlracIcil  from  7, 
X  The  Sign  )f  Muiciiilicution,  end  iliows  that  the  number?  placed  b*foi 
and  aftT  »re  to  be  laiiltiplii-d,  thus?  j^J),  thai  is  7  multiplied  by  J 
which  njikt-s  6'3.  and  7  x  S  x  Z  which  makes  1 1 2. 

-5-  This  murlt  siaids  Tor  Division,  iind  signilies  that  die  numbiT  that  Stani 
before  it  ii  to  be  dlvirfed  by  the  number  fiiUoiviog  it,  as  72-!-l 
showi  ihat  }2  is  to  bo  divided  by  1$.  Or  thus,  — . 
s  The  Sign  of  F(|(Blity ;  it  shows  thai  the  numbers  or  quantities  place 
b<'fcire  if,  arc-qual  to  those  tbllowinj;  il:  thus,  8X  l?=9ti,  or 
multiijlied  by  Vi  b  eijual  to  96".  and  7+2x4=36. 
::  :  Propurliun,  and  is  lead  thus,  7  ;  14  ::  10  :  20  that  is,  as  7  is  to  I+,i 
i>  10  to  30.  Or,  A :  1]  ::  t' :  D,  that  is,  us  A  is  to  B,  Bo  is  i 
Iv  D. 

"  Sjgnifii-s  Dejirres,  thus  4.'i"  show  the  numbrr  43  degrees. 

'  Si^ii<&-i  Minines,  IiJU^■Jl■'r^^^+minn[cs■ 
•'  S^niAes  Soct'iid*,  tliQi  W"  oi  4+  eeconds. 

S.  Stau'ls  for  Sme. 

Sec. Sccuut. 

Tm  ;— Ta  n  gent - 

Eacli  i.f  Ihcse  la»t  with  Co.  before  them,  signifies  the  coinplfuiM 
u  Co-line,  Co-tangeiu,  Co-secaiil. 

£.  Sxfni&fi  Altaic-. 

i<  Angled,  iviih  r.n  s  Angh 


A  Sitsiulie*  Trifitiijle,  nr  a'. 


m  of  any  two  lines  or  numbw*. 


GEOMETRICAL  PROBLEMS. 

USEFUL  IN  NAVIGAI'lON. 


Wjt  PnoBtEM  IS  a  pruf/jcai Proposition,  in  whi/^h  Sometking  t* 
_jrop0stdto  bedamartjteted. 


£■; 


I 


To  draw  a  Right  Line  paraiUl  lo  a  giv.en  Hiisht  lane,  to  ant/  given 

Distance,  as  at  the  Pmnt  D. 
With  a  pair  of  compasses  take  the  nearest 
distance  between  the  point  D  and  the  given 
riehi  line  AB;  with  that  distance  set  oiie  foot  •■..     __.■' 

of  ibe  compasseii  any  where  on  the  line  AB,        A'  i 

as  at   A,   and  draw  the  arch  C'.  from  the 

int  D  draw  a  line  so  as  just  to  touch  the  arcb  C,  and  it  is  done ; 
the  line  CD  will  be  parall«t  to  the  line  AB,  and  at  the  distance 
of  the  point  given  D,  as  was  reqimed. 

PROBI-EM  H. 
To  bisect  or  divide  a  given  Line  into  two  equal  Parts. 
With  any  distance  in  your  compasseH 
greater  than  half  the  line  A£,  wioioiie 
iooi  in  B,    dwcribc  an  arch   with  the 
same  distance,  and  one  Soot  in  A,  4»- 
scribe  an  arch  thuL   will  cut  the  former  A— 
arch  in  C   and  D;    through  C  and   8 
draw  a  line,   and   that  will  cot  AB  m 
]G;  and  the  line  AB  will  be  divided*  at 
'le  poitit  £  into  two  equal  partn. 

PROBLEM  la    ■ 
To  erect  a  Pcrpendiculaf  »n  the  End  of  m  given  Right  Line,  luDB. 

With  any  dlstunce  in  your  compasses,  as 
from  B  to  C,  with  one  foot  in  C,  describe  the 
circle  BDA,  so  that  it  may  jiist  touch  the  end 
of  the  given  line  at  B  ;  ft-om  whence  the  cir- 
cle cuts  the  Hue  aii  at  D,  draw  a  line  through  I 
the  points  U  and  C,  to  cut  the  circle  in  A ;  ' 
from  A  draw  the  tine  AB,  which  will  be  the 
perpendicular  rec^uireii. 


OGOHSTRICAL  PROBLEMS 

Or  thus,       , 
IVith  any '  convenient  diiitance  in  your 
mpuses,  as  from  D  to  A,  with  one  foot 
D,  (iescribc-  the  arcti  AFG  :  st.-t  off  ttie 
oe  distance  iirom  A  to  F,  an<l  froig  F  lo 
J  ;  "upon  F  and  G  describe  two  arches  in- 
[ersectjt)g  on*  another  in  H  ;  draw  a  line 
'root  H  to  D,  and  it  is  done ;  for  HD  will     '' 
e  the  perpendicular  required. 


PROBUCM  IV. 
!  Point,  as  C,  to  let  fall  <t  Perpsndicular  on  a  given 
Jiight  L'ine  AB. 


^  With  one  foot  in  C,  descritie  an  arch  to 
tthc  eivcn  line  AH  in  F  and  G:  with 
[toe  fbot  in  G  describe  an  arch,  and  witli 
the  same  diiitaiMf,  and  one  foot  in  F,  de- 
^Kribc  an  airli  to  cut  the  former  in  D, 
tiooi  C  to  D  tiraw  a  line,  and  it  is  done  ; 
||brCD  willbctiic  perpendicular rc<iuiied. 


PROBLEM  V. 


From  a  given  Point  told  fall  a  Perpendicular  onagivrn  Line, 
thctoidPeTpendi€tUar  is  to/all  so  near  t^c  End  of  the  given  Lii 
it  furtnot  fff  dinic  as  above,  as  at  the  Edge  of  a  Sheet  of  Paper, 

Let   C   bo  ibc  point  from  which  the 

perpendicular  is  to  he  let  f»1l  on  the  line 

AB;  from  auv  poiii  in  the  line  AB,  as 

at  A,    with  tfic  di-iance  AC,"  describe 

*Vn  arch  E ;  cboow!  any  other  point  in  the 

*    line  AB,  a*  I>,    ancf  with   ilie  distanve  ^"^^^^ T>~ 

DC    dr^cnbr  aitrithdr  a^ch   intersecting  "■--,         \ 

the  fornicr  in  K,  join  OE,  and  li  is 
dijnr  ;  for  CB  will  be  the  perpeodicutar 
n.<|Utred. 


when 
yetluxt 


nSB^Ubl)!*  KA'ttlCATII^H. 


I'UOBLEM  VT, 

m  Plant  Angtts ;  antlpsl  a  liight  ying!e,  coniaining  yO  \ 

trees'. 

—  Draw  ihe  line  CA,on  C  erect  a  per. 
pendicular  CD,  ntid  it  is  done  ;  for  llie  h 
angle  DCA  is  an  aii^lc  of  so*.  Or  thus: 
On  the  point  C,  with  ilie  chord  of  60", 
describe  anarthGII,  and  setoff  ilicR-on 
from  G  to  H,  ilie  distance  of  tliu  chord 
of  uO",  and  from  C  tbrongli  H  draw 
CHD.  whicfi  will  form  the  angle  DCA 
J)f  90°  required. 


PROBLEM  VII. 


To  -make  An  Jeule  Angle  egttal  la  ar^^  number  nf  Dtgrers^ 
sup}iose  30'  30'. 

t  J  Draw  the  line  BC ;  with  the  chord  of  60" 

Lftr  radius  in  your  compasses,  and  oiicfooiori 

|C  draw  the  arcli  FB,  on  which  set  olfriS" 

^0',  or  36},  from  B  to  F;  through  V  and 

pihe  centre  C,  draw  the  right  line  AC,  and  it 
Is  done ;  for, the  angle  ACB  will  ba  an  an         ^ 
gle  of  30"  30*  as  was  retinireJ.  C" 


PUOBLEM  Vlir. 


To  make  an  Ohluse  Angle,  that  shall  contain  1 37"  20'. 


;  Draw  CB,  take  the  chord  of  60"  in 
iourcomp!>sscs,  and  with  one  foot  on  C 
IcsRrlbe  air  arch  :  now,  as  we  can  take 
inly  L'(J°,  net  off  W  from  B  to  G, 
i^d  from  G  to  E  set  oif  the  excess  above 
,  whidi  is .')?"  20',  or  37i  ;  draw  trfe 
i(ie  CK ;  and  it  is  done,  for  the  angle 
'"B  will  be  an  angle  of  127"  20'. 


■BoMBTincftt  PKonutw* 

PROBT.EM  IX. 

The  Anghs  ani  fft/pofenuse  of  a  Rtght-dnglei  Triangle  given,  U 
find  eitntr  of  the  Legs. 
Gtveit  tlic  ltyp'itenu»e  ilSO  leagues,  ihe  angle  opposite  tliebase 
64"  ito",   consequently  the  other  angle  35"  Zff;  the  We  and  per- 
pendiculai'  are  required, 

fDraw  tlie  line  CB,  and  at  C  rnake  an  angle  "  ' 
eaunl  to  35"  3o'  bv  drawing  the  line  CA, 
talce  250  from  any  confeiiieni  sc»ie  (}f  equal 
parts,  and  M^t  it  off  fnjni  C  to  JV  ;  trom  A  Wt 
fall  die  perpendicular  AB,  to  cut  tbe  line 
CB,  and  u  is  done  ;  for  AB  iBpasiired  on  Llie 
lame  scale  mves  115,  ^nd  CB  l'u3.6  leagues. 


"fi 


angles  of  a  ciglii-angle»l  triangle  make 


I 


NoTK.    The  two 
90  degrees. 

PROBLEM  X. 

The  Angles  and  one  Leg  of  a  Right-angled  Triangle  beiiig  given,  /# 
find  the  llypotenuxe  and  the  other  Leg. 

The  angle  ACB  3S"  is',  tlie  leg  AC  285  miles,  to  find  the  hy^ 
potenuse  and  the  other  leg  AB. 

Dntr  the  base  AC,   lay  oft'  on  it  2S5  from      »  >    r 

your  scale  of  equal  pans,  from  A  to  C ;  on  A 
erect  the  perpendicular  AB  :  with  the  chord 
of  60"  swi,-ep  the  arch  AD,  and  on  it  set  off 
331°,  from  your  line  of  chords  from  A  to  D, 
through  D  and  C;  draw  the  right  line  BC, 
then  BC  will  measure  3+1  ijoarly,  and  B.i 
187  nearly,  on  the  same  scale  of  equal  pans  that  AC  was  taken 
from. 

pROBU.M  xr. 

T/te  Hypotenuse  and  one  l^g  given,  iofind  the  Angles  and 
the  other  Leg. 
TTie  leg  -AB  350,  the  hypotenuise  600  given,  to  find  the  angles, 
and  leg  B(J. 

Draw  the  base  CB,  on  B  erect  the  pcr- 

6t:ndicular  AB,  on  which  set  off  350  from 
to  A  ; .  un  the  point  A,  with  on  opening      = 
of  600,  draw  an  arch  to  cut  ihelineB^      " 
in  the  point  C ;  draw  AC,  and  it  is  dont; ;  ^  ' 
for  iJic  angle  ACB  will  measure  35"    ti' 
on  the  line  of  chord*,  and  BC  infill  measun; 
457  nearly,oDLbe»&tJaesculeof^qu(d  parts 
before  used. 


USEFUL  IX  NAVIGATION. 


PROBLEM  XIL 

The  Legs  gioen,  to  find  the  Angles  and  the  Hypotenuse. 


90*  0* 
Z.C  51   54 


^LA  38   6 


^D  108  ao 

159  45 

180   O 

ilG  26  15 


The  leg  AB  880  and  BC  690  given,  to 
find  the  angles  A  and  C,  and  the  bypote* 
nuse  AC. 

Draw  the  base  BC  ;  on  B  erect  the  per- 
pendicular AB,  make  BC  equal  to  690,  and 
AB  equal  to  880;  join  AC,  and  it  is  done ; 
for  the  angle  C  being  measured  as  before, 
will  be  found  as  per  figure,  and  the  by* 
potenuse  will  measure  1 118.2. 

PROBLEM  XIII. 

Txvq  Angles  and  one  Side  of  an  Obliqiu- angled  Triangle  given^  t$ 

fold  either  of  the  other  Legs. 

The  angle  BDC  108«  30',  and  CBD  ^^  ***  " 

45^  15',  and  consequently  the  angle 
BCD  26«  15',  and  the  leg  BC  98  given, 
to  find  the  sides  CD  and  BD. 

Draw  the  lineBC,  which  make  equal 
to  98,  on  the  point  B  describe  an  angle 
of  45»  15',  then  add  'A^**  15'  to  108*^30' 
and  the  sum  153^  45'  taken  from  180, 
the  remainder  is  the  angle  BCD=i26'* 

15':  from  the  point  C describe  an  arch        _  ^  _ 

with  the  chord  of  60,  and  set  off  26^  15',    aad  it  is  done;  for  the 
side  BD  will  be  46  nearly,  and  DC  73,4,  as  was  required. 

PROBLEM  XIV. 

Two  sides  and  an  Angle  apposite  to  one  of  them  given^  to  find  the 

other  Angle  and  the  third  Side. 

The  side  BC  160,  and  BD  79,  and  the  angle  C  29?  9'  given, 
to  find  the  an^le  D,  and  the  side  CD. 

Draw  the  line  BC  equal  to  1 60,  on 
C  make  tlie  angle  DOB  equal  to  S9" 
9'  take  79  in  your  compasses,  and 
with  one  foot  on  B,  lay  the  other 
upon  the  line  CD,  draw  the  line 
BD,  and  it  is  done ;  for  the  angle  D 
will  be  99°  25',  the  angle  B  5r  26', 
and  the  side  DC  127  nearly. 


pi 


BKOMBTBICAL    tSOBLKM 


PHOBLF.M  XV. 

T:co  Sides  and  their  contaiacd  Ajiglc  gnits,  tv&nd  either  af  ike 
other  yittglct,  and  the  third  Side, 

Tlie  side  BC  10",  UD  lt;,*ar\d  angle  CBD  lOl*"  Stf  given,  to 
itml  the  angles  Bi)( '  or  BCl),  and  the  side  CD. 

Drawllie  line  BC,  which  makcciinal  to 
lOD ;  on  B  describe  an  arch,  oti  which 
set  offl'rom  BC  foivavdsD  IOV'TO', UlBii 
draw  the  line  BD  tqual  to7e,  join  DC, 
ariditisdone;  for  tlie:ingleBDC  Will  be 
•il"  32',  the  aaglc  UCD  3CF  5S',  and  the 
side  DC  sviU  l>e  i  lc>,  as  was  required. 

PROBLEM  XVI. 

Tlirir  Sides  given,  to  Jind  the  Angles. 

The  iides  EC  105,  BD  «5,  aitd  CD  30  mile?;  piven,  to  find  the 

anirles  BDC.  BCD,  mid  CBD.  z.ii  j--    •' 

Draw  riic  line  BC  equal  to  105,  ^^  /°  _   ° 
tale  CD  equal  to  50  in  your  com-  t.i      la 

pa*9e«,  and  with  one  foot*in  C,  de-  "*"      ^  D 

scrifaeuuari.-hRsatD,thentak£Bi)  /JD^~^    ..'•-''''^^Vji? 
35  ill  your  compasses,  and  widiooa  ^-'"^    ^*  N, 


ViBFUL  IN  NAVIGATION. 


11 


PROBLEM  XVII  I. . 
Todvvidea  Circle  inioaf^  Number  efefwl  €men  Parts  ^as^,  8, 16,32» 

First  draw  the  diameter  through  J)      X      V 

the  centre,  which  will  divide  it  into 
two  equal  parts;  bisect  the  diame- 
ter with  another  right  Utie  perpen-- 
dicular  thereto,  and  the  circle  will 
be  divided  into  four  equal  parts  or 
quadrants ;  bisect  each  of  these  qua- 
d rants  again  by  right  lines  drawn 
through  the  centre,  and  it  will  be 
divided  into  eight  equal  parts,  and  so 
may  you  .continue  on  your  bisections 
any  number  of  times,  thajt  is  4,  8, 
16,  3&,  &c.  doubling  the  number  of 
even  parts. 

This  problem  is  useful  in  constructing  tlie  Marineip*s  Cofppas^* 

I.  A  chordor  subtense  of  an  arch,  is  a  right  line  x\k^%  divides^  the 
circle  into  two  unequal  parts,,  and  is 
a  chord  to  them  both  as  FH,  TI. 

II.  A  right  sine  of  an  arch  is  a  line 
drawn  from  the  end  or  termination* 
of  an  arch,  perpendicular  to  the  ra- 
dius, or  is  half  tne  chord  of  twice  the 
arch,  so  that  TV  is  the  sine  of  the  arch 
TG,  and  of  Ihe  arch  TP,  the  »um  of 
which  arches  together  make  1 80%  of  a 
semi-circle. 

III.  The  versed  sine  of  an  arch  is 
part  of  the  diameter  intercepted  be« 
tween  the  right  sine  and  the  arch,  as 
VG. 

IV.  The  tangent  of  an  arch  is  a  line  drawu  perpendicular  to  the 
end  of  the  radius,  or  diameter,  just  touching  the  arch,  as  DG. 

V.  The  secant  of  an  arch  is  a  right  line  drawn  from  the  centre 
though  the  circumference,  meeting  the  eud  of  the  tangent  Une  to 
the  same  arch,  as  OD  is  the  secant  of  the  arch  TG,  to  which  DG 
is  tangent ;  also  OR  is  the  secant  of  the  arch  CT,  to  which  CR  is 
the  tangent. 

Note.  Sines,  Tangents,  Secants,  are  said  to  be  the  measure  of 
so  many  degrees  as  the  arch  contains  parts  of  360,  so  that  radius 
being  the  sine  of  a  quadrant,  or  a  fourth  part  of  the  circumference^ 
contains  90  degrees ;  thus  the  radius  is  always  equal  to  the  sine  o| 
VO^,  as  is  also  uie  tangent  of  45%  and  the  chord  of  60^» 


C2 


PROJECTION 

OF   THE 

LINES  OF  SINES,  TANGENTS,  AND  SECANT5 

ON  THE  PLANE  SCALE. 


I 
I 


Isrt.WlTH  tlie  radius  you  intend  for  your  scale,  describe** 
semi-circle  AUBC,  and  upon  the  centre  C  raise  the  perneuot- 
cular  CD,  (which  will  diviae  the  semi-circle  into  two  quaorants, 
AD,  BD),  continue  CD  directly  to  S,  and  upon  B  raise  the 
perpendicular  BT,  then  draw  the  right  lines  BD  and  AD. 

2dly.  Divide  the  quadrant  BD  into  i)  equal  parts,  then  wiU 
each  of  these  be  10  degrees.  Again,  you  may  subdivide  each 
of  these  parts  into  single  degrees ;  ana  these  again,  if  your  ra- 
dius admits  it,  into  minutes,  or  some  aUquot  parts  of  a  degree 
greater  than  mitmtes. 

3dly.  Set  one  foot  of  the  conipas&es  in  B,  and  transfer  eac| 
of  the  divisions  in  the  quadrant  BD  to  the  right  line  BD,  thei 
is  BD  a  line  of  chords. 

4thlj'.  From  the  points  10,  20,  30,  &c.  in  the  quadrant  BD 
draw  right  lines  parallel  to  CD,  nil  they  cut  the  radius  CB,  tha^^ 
is  the  hne  CB  divided  into  a  line  of  sines,  which  must  be  muid 
bered  from  C  towards  B. 

Sthly.  If  the  same  line  of  right  sines  be  numbered  frbm  B  t« 
wards  C,  it  will  become  a  line  of  versed  sines,  which  may  be  con 
tinued  to  130°,  if  the  sanie  divisions  be  transferred  on  the  sat 
line  on  the  other  side  of  the  centre  C, 

6tbly.  From  the  centre  C,  through  Uie  several  divisions  in  tl 
quadrant  BD,  draw  right  lines  till  they  cut  the  tangent  BT, 
wdl  the  line  BT  become  a  line  of  tangents. 

7ihly.  Setting  one  foot  of  the  compasses  in  C,  extend  t 
other  w  the  several  divisions  10,  20j  30,  &c.  on  the  tangent  lin 
BT,  and  transfer  these  extents  severally  into  llie  light  line  Cj 
then  will  the  line  CS,  be  a  line  of  secants. 

Stbly.  Hightlini-s  drown  from  A  to  the  several  divisions,  [( 
SO,  30,  &c.  m  the  quadrant  BD,  will  divide  the  radius  CD  im 
B  line  of  semi-tangents. 

Sthlv.     Divide  the  quadrant  AD  into  eight  equal  parts,  u™ 
from  A  transfer  these  (Tivisions  severally  into  the  line  AD,  tb« 
is  AD  a  line  of  rhumbs,  each  division  answering  to  1 1°  15'  up 
the  line  of  chords. 


SCAie   <*   £4 


PROJECTION   O*    TIIB   Lisas  OS  ElSEi,  H^. 

The  me  of  thii>  line  is  for  protracting  and  measuring  of  anglest 
sccording  to  the  corOTnon  division  of  tlie  Mariner's  Compass.  If 
the  radius  AC  be  divided  Ento  luO,  or  lOOO,  &c.  equal  pans,  and 
tbe  lengths  of  the  several  sines,  uugents,  and  secants,  catre- 
Sponding  to  the  severad  arches  of  ihe  quadrant  he  measured 
thereby,  and  these  numbers  be  set  down  in  a  table,  each  in  its 
proper  column,  you  will,  by  these  means,  have  a  triangular 
canon  of  numbern,  by  which  the  several  cases  in  Trignriomeirj' 
piay  be  solved,  the  right  lines,  graduated  as  ahove,  being  plac»l 
severally  upon  a  ruler,  form  the  iiisiruutenl  called  the  Plane 
Scale;  by  which  the  lines  ajid  angles  of  all  trumglca  may  be 
measured.  All  right  lines,  as  the  aides  of  planu  triangles,  &c. 
when  they  are  considered  3im[>ly  as  such,  witliout  having  any 
relation  to  a  circle,  are  measured  by  scales  of  ei^iiul  piH-ts,  one 
of  which  is  subdivided  eijilally  into  lu,  and  this  servtis  as  a  com- 
mon division  to  all  th^  rest.  In  most  scales  an  inch  is  taken  for 
a  common  nieasuie  to  determine  their  largeness  and  oumbet  of 
pans  T  what  an  inch  is  divided  into  is  trcnerally  set  at  the  end 
uf  the  scale,  a^  in  the  scales  A,  B,  and  C ;  the  numbers  10,  ,20^ 
30,  45,  shew  that  so  many  parts,  of  the  scales  A,  B,  C,  ore  con-' 
tained  in  an  inoii.  By  any  scale  of  eqlTal  parts,  divided  as  above, 
any  number  less  than  lOO  may  be  reajik-  talu-ii ;  hut,  if  the 
number  ihould  consist  of  three  j>laces  of  figures,  the  value  of 
tbe  third  figure  can  only  be  guessed  at ;  whcrelore,  in  these  scales, 
it  is  better  lo  use  such  a  scale  as  Uj  called  a  diagonal  scale,  by 
which  any  number  of  three  tigures  may  be  exactly  found. 

Having  prepared  a  ruler  of  convenitirit  breadUi  for  your  scale, 
(which  may  he  an  Inch,  more  or  less),  first,  near  the  edges  there- 
of, draw  two  right  lines,  (if, 'eg,  parallel  to  each  other;  f^en 
divide  one  of  these  lines,  as  uf,  into  equal  parts,  accordinff  tn 
the  largeness  you  intend  your  scale;  and  through  each  of  tEcw  . 
divi^ioQs  draw  perpendicular  riglit  lines  as  far  as  the  line  c  d; 
next  divide  the  breadth  into  10  equal  parts,  and  through  each 
of  these  divisiotis  draw  right  lines  piirallel  to  the  fiSrmer  a  f  and 
e  g  ;  again  divide  the  length  a,  c,  d,  g,  euch  into  10  equal  parts, 
and  from  the  point  c  to  the  first  divi*ion  in  the  line  d  g,  (Jraw 
a  right  line;  then  parallel  en  tbat  line,  draw  right  lines  tlirdugh 
all  the  other  divisions,  and  the  scale  ia  done. 

BesidM  the  lines  already  mentioned,  there  is  another  on  the 
plane  scale,  marked  ML,  which  is  joined  to  a  line  of  chords ;  and 
shows  how  many  miles,  easting  or  westing,  make  a  degree  of 
longitude  in  every  latitude;  these  several  lines  are  generally 
put  on  one  siJc  of  a  ruler,  two  feet  long;  and  on  the  othersidc 
are  laid  down  a  scale  of  tbe  logarithms  of  the  sines,  tangents, 
and  numbers,  which  is  commonly  called  Gunter's  Scale,  and  a. 
h  at  is  of  general  we,  it  requires  u  ^larticular  descripuon. 


DRSCRIPTION"  ANP  USE 
GUNTER-S  SCALE 


» RlI,E  Uir  reader  i>  penising  the  following,  it  is  proper  he 
,  Vhould  have  a  Gunteii's  Scale  before  hint. 

Guiucr's  Scnlu  liath  sot  upon  it  these  eiulu  lines  following ; 

1st.    Sine  rhumbs,  marked  (SR)  is  a  fine  trbirh  contains  the 

I  lug&ritbins  of  the  natural  a'lae  nf  <?very  point  arul  Quarter  point 

'  01  the  Mariner's  Compass,  figurt-il  from  the  left  hant  towaras  the 

right,  with  1,  2,  3,  4,  5,  G,  7,  lo  3,  where  jp  a  brass  pin,  and  where 

i  it  csn  be  done,  into  halves  and  quarters. 

I'      2tl.  Tangent  rhumbs,  luaikcd  (TR)  also   corresponds   to   the 
lof;flnlhm  of  the  tangent  of  every  point  of  the  compass,  and  u 
I  Yigurrtl  I,  2,  3,  4,  where  tberi;  is  a  pin,  and  frbin  thence  towartl) 
ilnjUfi  hand  with  5,  e,  7. 

3(1,  The  line  of  numbers  marked  (Xum.)  conuins  tlie  loga- 

L  tithros  of  tho  nnmberR,  and  is  figured  thus;  near  the  U-ft  hand 

^it  begins  ai  I,  and  towards  rho  rij^ltt  hand  ii  'i,  3,  t,  5,  b,  7,  Jt,  9 ; 

tfcnd  &ttn  L,  at  which  i»  a  br»s»  centre  pin,  guing  slill  un  2,  3,  4» 

fS,  A,  7,  8,  9,  and   lO  at  the  end,  where  tneru  in  another  bra&s 

[pin;   (as  this  fine  i»  generally  much  used,  it  rcijuires  a  larger 

description-)     The  first  one  may  be  counted  for  t,  or  10,  or  lOtJ, 

or  1(KjO,  and  then  the  next  2  \*  accordingly  C,  or  '20,  or  200,  or 

2000,  &c.     Again,  the  first  I  may  be  reckoned  I  tenth,  or  1  hun- 

drcdth,  or  I  tnou»indtb  part,  &,c.  then  the  next  is  2  lentb,  or  3 

l^uodrcdih,  or  3  thousand  partK,  &o.  so  that  if  the  first  one  he 

'  miecmcd  I,  the  middle  I  is  then  10,  and  2  to  vk  right  is  20,  3  J5 

0,  and  10  at  the  end  is  lOO;  again,  if  the  fir&t  1  is  ID, 

the  next  i  is  20.  3  is  30,  so  on,  making  iho  middli-  1  now  lOO, 

'•  Ac  next  5  is  200,  3  is  500,  +  ts  +00,  and  I0  at  the  end  is  now 

JOOO-     In  like  manner,  if  the  first  1  be  esteemed  I   tenth  part, 

the  next  3  is  2  tenth  parts,  and  the  middle  I  is  I,  and  the  next  3 

u  2,  and  10  at  the  cna  is  now  10.     Again,  if  the  first  1  he  couittcd 

1   1  hundredth  part,  the  next  is  i  hnndr«dih  pans,  the  middle  one  is 

[  liow  10  huudri'ilih  parii,  or  1  tenth  pan,  and  the  next  2  is  2  t<-nth 

I  pait«,  and  10  at  the  end  is  now  but  one  whole  number  or  integer. 

f      As  the  figures  arc  increased  or  diminished  in  their  ralue,  sn,  in 

pliiie  manner,  must  oil  the  ijiiemK-diaic  stnikcs,  or  siibdivision^ 

be  incrvAAcd   or   di^lini^bed;    that  U,  if  the  lirst   I   at  the  left 

1  lutntl  be  counted  I,  then  2  (on  the  right  hand  of  it)  is  2,  ami  each 

[  mbtliviiiion  bcDrcen  them  now  is  I  tenth  part,  and  so  all  the  way 

middle  t,  which  now  is  10,  the  iicxi  2  is  20 :  now  tlie  long- 

^cs  bctwctu  1  aud  2  are%  he  coimtvd  from  I,  thus;  1 1, 


»_'™ 

^ 
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{ivhere  is  a  braw  |)iti),  then  13,  14,  15,  sometimes  a  longer 
oke  than  the  Test,  thru  If,  17,  IB,  19,  20,  at  the  figure  2;  and 
all  the  shorter  sLrokes  between  tliein  Imigcr,  arc  now  each  to  he 
counted  for  I  tenth  part  from  the  middle  one  to  the  next  3,  now 
20,  from  whence  the  longer  ftrokes  between  the  fignres  are 
units,  thus  21,  22,  23,  Sec.  to  3,  which  now  is  30,  and  the  shorter 
strokes  each  between  tbein,  now  is  the  tenth  part  of  an  integer ; 
from  3,  each  short  Stroke  or  division,  is  1  tenth  part  of  a  unit. 
Again,  if  I  at  the  left  hand  be  10,  the  figures  between  it, and  the 
middle  l  are  common  tens;  and  the  dubdi visions  between  cacrti 
tigure  are  ttnits ;  from  the  middle  I  to  10  at  ihe  end,  each  fi- 
gure is  so  inanj-  hundredths:  and  between  these  figures  each 
longer  division  is  10;  from  the  middle  I  to  2,  each  less  division 
is  2  units  ;  and,  from  2  to  ilie  end,  each  shortor  division  is  5 
units.  From  this  dcscm)tion  ii  will  be  easy  to  find  the  divisions 
representing  any  giveir  number,  thus :  Su|3))osc  tlie  point  re- 
presenting the  number  12  was  required  :  Take  the  division  at 
the  figure  1,  in  the  middle,  for  the  first  figure,  of  12 ;  then, 
for  the  second  figure,  count  2  tenths,  or  longer  strokes  to  the 
right  hand,  and  this  last  is  the  point  representing  12,  where  is 
the  brass  pin. 

Again,  Suppose  the  nnmber  22  were  required,  the  first  figure 
being  2,  I  take  the  division  to  the  figure  8,  and  for  the  2d  figure 
2,  count  2  tenths  onwards,  and  that  is  die  point  rqiresenting  22, 

Again,  Suppose  I12i  were  required ;  for  the  first  tigtire  1, 1 
take  the  middle  1,  for  the  second  figure  7,  connt  onwards  as  be- 
fore, and  that  is  1700  ,  then  for  the  third  2  count  3  tenths  from 
the  last,  and  it  represents  1720;  lastly,  for  the  *th  Ogm-e  «,  es- 
timate 8  parts  out  of  10  of  the  next  smaller  dirisiop,  or  a  little 
less  than  10,  this  point,  last  founds  represents  1728. 

Required  the  point,  representing  die  iinmber  455;  from  the 
in  the  2d  interval  count  towards  5  on  the  right,  three  of  the 
•ger  divisions,  and  one  of  the  smaller,  and  that  will  be  the 
vision  expressing  435,  and  the  like  of  other  numbers,  which 
by  a  little  practice  is  readily  done. 

All  fractions  found  lu  this  line  ninsl  he  decimals;  and  If  they  arc 
pot,  they  mnstbe  reduced  into  decimals,  which  is  easily  done  by  ex- 
iding  the  compasses  from  the  denominator  to  theiinmerntor;  that 
:eiit1aid  upon  I  in  the  middle  will  reach  to  the  decimal  requh^d. 
Exam-ph.  Itequited  the  dccim-.il  fraction  equal  to  3,  extend  ' 
;om  4  to  3,  that  extent  will  reach  from  1  on  the  middle  to  75, 
ards  the  left  hand  ;  the  hke  may  he  obsei-ved  of  any  other 
gar  fraction. 

Multiplication  is  pevfurmed  on  this  line,  by  extending 
>m  1  to  the  multiplier;  that  extent  will  reach  from  the  niuU 
llicand  to  the  product. 

Suppose,  for  example,  it  was  required  (o  find  the  product  o!" 
6,  multiplied  by  4,  extend  froit^l  to  4,  tfcai.  ft■s.^ft'\^. -*•*■&  ^e»^ 
fruin  16  to  Si,  (he  product  reqakeii. 
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UivntoN  bting  the  reverse  of  mulltplicatioii,  tiierefore  cx 
tend  from  llie  dnisor  to  unity,  iliat  estenl  will  reach  from  th 
■liTidciid  tu  the  quotient. 

Supjwse  64  to  be  divided  by  4,  extejid  from  4  to  i,  that  ex 
lent  will  rew:b  from  64  to  16,  the  quutieni. 

N.  B.  This  extent  in  division  is  to  be  taken  backnards  frotn  tlv 
dividend  to  the  quotient, but  in  mnltiplication  it  is  taken  tbrn-ardfron 
thcmiihiplicand  to  the  prodnct.they  being  contrary  to  oneanothei 

PkopoiiTioN,  or  the  Rule  of  Thiike,  being  performed  b; 
muUiplicaiion  and  division,  therefore  extend  from  the  first  term  ti 
the  second,  that  extent  will  reach  from  the  third  terra  to  the  fourtli 

Example.  If  the  diameter  of  a  circle  he  7  inches,  and  the  cir 
cumference  2!^,  what  is  the  circuuiferetice  of  another  circle, 
diameter  of  which  is  14  inches  ? 

Extend  from  7  10  22,  tljat  extent  will  reach  from  U  to  44  thi 
same  way.  • 

III  like  manner  may  any  otliur  proportion,  of  any  denomin^ 
lion,  be  worked,  which  makes  this  line  of  general  use,  particu 
lurly  in  meusuritig  superficies  and  solids,  which  is  done  by  ex 
tending  from  I  to  the  breadth,  that  extent  will  reach  from  thi 
length  to  the  superficial  content.  ^^ 

£.Tample.  Suppose  a  plank  or  board  15  inches  broad,  ands^ 
feet  long,  the  content  of  which  is  required.  ^^ 

Kxtena  from  1  to  I  foot  3  inches,  =  1 .25,  that  extent  will  reac 
from  27  feet  \o  33.75  feel,  the  superficial  content.  Or  exten 
from  1 2  inches  tu  1 5,  &c. 

The  sohd  conteni.  of  any  bale,  box,  chest,  &c.  is  found  by  e» 
lending  from  1  to  the  breadth,  that  extent  will  reach  from  tbi 
drpib  to  a  fouith  number,  and  the  extent  from  I  to  that  foui-d 
jjumher,  will  reach  from  the  lengih  to  the  solid  content.  , 

Example  1st.  What  is  the  content  of  a  square  pillar,  wbcwi 
length  is  21  feet  9  inches,  and  breadth  I  foot  3  inches  ^ 

The  extent  from  1  to  1.2^,  will  n-ach  froni'  1.25  to  1.56,  tlu 
eoment  of  1  foot  in  length  ;  again,  the  extent  from  1  to  1.56,  wij 
reach  from  the  lenfjth  21.75  to  33.98  or  31,  the  solid  content  in  fe«^^ 

Exumplc  2d.  Suppose  a  square  piece  of  timber,  1.25,  fsQ 
broad,  .SC  deep,  and  36  long,  be  given,  to  find  the  content, 

Extend  from  I  to  1.25,  that  extent  wUl  reach  fruin  .  SG  to  ,7 
then  extend  from  1  to  .7,  that  extent  will  reach  from  36  to  2£j 
the  solid  content.  In  like  manner  may  the  contents  of  any  balea 
&c.  be  found,  which,  divided  hy  40,  will  eii'B  the  tonnage. 

Sdly-  The  iinc  of  sines,  marked  (Sin.)  uegins  al  the  left  hanq 
and  is  figured  thus:   l,  2,  3,  4,  5,  &.c.  to  lOi  then  20,  30, 
&c  to  90,  ending  at  the  right  hand,  wbere  is  a  brass  centre  pin 
berc,  and  iu  all  lines  under  it,  are  called  degrees. 

4lnly.  1'be  line  of  versed  sines,  marked  (V.  S.)  begins  at  tlv 
riftht  iidtid,  against  90°  on  the  sines,  and  from  thence  figure< 
towutls  the  left  hand,  thus:   10,  :iO,  :;o,  40,  &c  end  at  the  lef 
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liand — abol]t  1 69° ;  each  of  the  subdivisions,  frnm  10  to  ISO,  are  2 
degrees,  and  from  thence  to  OO,  it  is  single  degrees,  and  from 
thence  to  the  end,  each  degree  is  divided  into  15  minutes. 

5thly.  The  line  of  tangents,  .liitirked  (Tnng.l  begins  at  the  left 
hand,  its  do  tlje  sines  ;  from  thence  it  is  figured  to  the  right  liand, 
thus  :  1 ,  2,  3,  &c.  to  10,  and  so  on,  20,  30,  40,  and  4..,'  at  the  right 
hand,  where  is  a  little  brass  pin,  just  under  and  even  with  00"  iii 
the  sines  ;  from  thence  back  again  it  is  figured  50,  60,  70,  80,  &c. 
to  89,  ending  at  the  left  hand  where  it  began  at  1  degree.  The 
subdivisions  of  this  line  are  the  same  as  those  of  the  sines. 

6th!y.  The  line  of  the  meridional  parts,  marked  (Mer.)  begins  at 
the  right  hand,  and  is  numbered  tlins  :  10,  20,  'iO,  to  the  leftliand, 
where  it  ends  at  87  degrees.  This  line,  with  the  line  of  equal  parts, 
marked  (EF)  under  it,  are  used  together,  and  only  in  Mercalor's 
sailing.  The  uppermost  Jit)e  contains  the  degree  of  the  meri- 
dians,  or  latitude,  in  a  Mercator's  chart;  and  the  lower  is  the 
equator,  and  contains  the  degrees  of  longitude. 


ON  THE 

DESCRIPTION  AND  USE  OF  THE  SECTOR. 

1  HIS  instrument  consists  of  two  legs  or  rulers,  representing  the, 
radius  of  a  circle,  moveable  round  a  joint  in  the  centre  ;  on  each, 
face  are  drawn  several  lines  or  scales  from  the  centre  to  almost  the 
end  of  the  legs,  and  are  drawn  on  both  legs,  that  every  scale  may 
have  its  fellow,  and  are  called  sectoral  fines.  There  are  oilier 
lines  drawn  parallel  to  the  edges  of  the  legs,  and  must  be  used 
with  the  sector  quite  open,  ihe  use  of  which  is  explained  in  the 
description  of  the  GuntiT  scale.  On  one  face  are  two  lines  of 
chords  to  GO  degrees,  marked  Cho.  or  C,  two  hc.iles  of  eqnal  parts 
to  10,  marked  Lin.  or  L.,  two  lines  of  secants  to  7^  degrees,  mark- 
ed Sec.  or  S.,  two  lines  of  polygons  marked  pol.  Upon  the  other 
face  the  sectoral  lines  are  two  scales  ifhines  to  f:<0  degrees,  marked 
Sin.  or  S.,  two  lines  of  tangents  to  45  degrees,  marked,  Tan.  or  T., 
two  lines  of  upper  tangents  to  supply  the  defect  of  the  former,  ex- 
tending from  45  degrees  to  T.5  degrees,  and  marked  t. ;  several  pair 
of  sectoral  lines  are  immbercd  l^rom  the  centre,  and  so  arranged  as 
to  make  equal  angles  at  the  centre ;  therefore  at  wb3te^■er  distance 
the  sector  is  opened,  the  angles  will  alwa'  s  correspond  ;  that  is, 
the  distance  or  radius  from  6U  to  60  on  the  line  of  chords,  are  equal 
to  10  and  10  on  the  line  ol'lin^,  45  and  45  on  the  line  of  t^tgents, 
and  90  and  90  on  the  line  of  i^ines. 

The  lines  of  chords,  sines,  &c.  are  constructed  as  those  od  (he 
Gunter  scale,  making  60  on  the  line  of  chords  the  radius  of  the 
circle. 
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The  sectoral  lines  &re  like  so  many  similar  triangles,  name1< 
that  their  corresponding  sides  are  proporlioual,  thus:  let  AC,  A] 
ri^presetit  in  ntaie  I.  fig.  1.  a.  pair  ot  sectoral  lines,  forming  tX 
angle  CAK,  divide  each  leg  into  any  number  of  equal  parts  (sa 
lo)  driiw  lines  to  any  of  the  corresponding  numbers,  and  each  wi 
be  u  aimiinr  triangle  to  CAE,  and  if  tiie  lines  AC,  AIC,  should  re 
prevent  the  line  of  chords,  sines,  or  tangents,  and  CE  (he  radiu 
and  D  on  tiie  chord,  sine,  or  tangent,  any  proposed  number,  tlie 
the  transverse  measure  BD  will  b^  the  ciiord,  sine,  or  langeot  i 
that  number 

Imlescribing  the  use  of  the  sector,  the  term /«/c™^i/'V'ii««i«tf: 
distance  on  one  leg,  only  taken  from  the  centre  to  any  part  of 
ECctoral  line  ;  and  the  transverse  dittance  is  that  tfJien  between  an 
tivo  correspond incT  divisions  on  a  scale  of  the  same  name.  All  ai 
measured  on  the  Tines  of  each  scale  tbaLare  nearest  each  othw. 

The  Line  of  Lines,  or  Proportional  Scale. 

The  tine  of  lines  is  used  to  divide  a  given  line  into  any  numlH_ 
ife(jti«l  parts:  suppose  for  example  8  deg.,  take  the  length  of  tb 
line  given  in  the  compasses,  and  make  it  a  transverse  distance  froi 
a  to  8,  then  will  the  transverse  distance  from  I  to  1  be  one  of  tb 
frqual  parts,  or  1  of  the  whole  ;  from  2  to  2  will  be  the  2d,  &c. 
but  if  the  line  to  be  divided  be  too  long  for  the  legs  of  the  sectoi 
malce  any  division  so  that  it  may  be  applied  to  tne  sector,  tnul 
tiplying  each  transverse  distance  by  the  same  number  you  dividt 
by. 

To  find  a  fourth  proportional  to  any  3  given  lines  or  number 
as  suppose  6,  2,  and  l,take  the  lateral  distance  of '2  in  your  com 
passes,  and  make  it  the  transverse  distance  at  6,  then  the  transvera 
distance  of  4  will  give  the  latenil  distance  of  I  and  J.  Or  if  a  shi; 
tailed  64  miles  in  »  hours,  how  many  miles  did  she  sail  in  5  houi 
at  the  same  rate  of  sailing  ?  Make  the  lateral  distance  of  64  th 
trancverse  distance  at  8  and  8,  then  the  transverse  distance  of  5  an 
6  will  give  the  lateral  distance  of  40,  the  fourth  proportions 
Having  a  chart  constructed  upon  a  scale  of  5  miles  to  an  inch,  th 
sector  IS  adjusted  to  a  corresponding  scale,  by  making  the  trani 
Terse  distance  from  5  to  5  equal  to  one  inch.  And  to  reduce 
chart  of  <i  inches  to  a  degree  to  one  of  4  indies  to  a  de^re 
tnake  the  transverse  distance  j(f  6,  6,  equal  to  the  lateral  distam 
of  4,  then  any  distance  from'the  chart  set  off  laterally  the  corre_ 
^ponding  transverse  distance  will  he  the  distance  required.  And  ' 
you  have  a  chart  of  3  inches  to  a  mile,  to  enlarge  to  .5  inches  to 
mile,  make  the  transverse  distance  of  3,  3,  equal  to  the  lateral  di( 
tance  of  5,  and  proceed  as  before.  A  third  proportional  is  foun 
to  two  numbers;  thus  having  6  and  4  given  to  5nd  a  third  propor 
tiona),  make  the  iraosverse  tfistaoce  at  4  atid  4,  the  lateral  aisi 


oF  8,  (hen  the  lateral  dinanee  of  4  wilt  gir e  the  transverse  ili 
of  2,6fi  nearly. 

Vx  tifthf  Line  ifCluiris. 

The  line  or  scale  of  chords  (s  used  lor  protraciiiic  any  angle  j  you 
open  the  sector  tn  any  radins  witliin  compass  ut  tlie  instranient, 
and  the  transverse  distance  to  any  degree  required  is  to  be  laid 
down  on  the  crrcumfercnce  of  the  circle;  but  il'yoti  want  it  to  any 
particular  radius,  as,  for  instance,  to  one  inch,  make  the  transversc 
distance  between  GO  and  60  equal  to  1  inch,  then  you  may  lake 
off  transversely  any  degree  under  GO,  hut  for  any  degree  above  60, 
lay  olFthe  mdiiH  first  on  the  circumferencL-,  and  the  excess  aliovu 
A)  taken  trartaversety.areEO  be  laid  off  on  the  circumference  trom 
the  radius  just  before  laid  down.     The  measure  of  any  angle  is 

ind  by  taking  the  distance  of  die  Ie;rs  on  the  circumference,  and 

plying  it  transTensely  oii  the  Hne  of  chords. 

Of  the  Lines  o^Sines,  Tangents,  and  Secants. 

The  transverse  distance  on  the  line  of  sines  shows  the  def^rees, 
Jtc.  required ;  and  thetransversediatanceoii  the  line  of  tangents  to 
4i,  do  the  same.  But  to  lay  off  a  tangent  above  ♦S  degrees,  you 
must  take  the  radius  of  the  tangent  45,  and  open  the  sector  that 
the  radius  just  taken  uiayjust reach  to  43,15  on  the  line  of  upper 
tangents  marked  t,  or  on  the  be^inuiug  of  the  scale  of  secants,  then 
Lbe  secior  is  adjusted  to  take  any  tangent  above  45  degrees,  or  any 
secant  to  75  degrees. 

Tht  Lint  of  Piil^gom. 

Open  Ihe  sector  that  6,6  be  equal  to  the  radius,  then  the  trans- 
verse distance  of  any  of  the  iiumbers  on  the  scale  will  divide  the 
circle  imo  as  oiany  sided  polygons. 


I-Oi 
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iGARlTHWS  are  a  series  of  numbere,  invented  by  Lord 
Napier,  Baron  of  Marchinston,  ui  Scotland,  by  which  the  work  of 
mnlti plication  may  be  perfonued  by  addition,  and  the  operation  of 
division  may  be  done  by  aubtractioti ;  so  that  great  time  and  trou- 
ble are  saved  liiereby  in  the  peifonjiince  of  all  arithmetical  oper- 
ations ;  for  if  the  logarithm  of  any  two  numbers  be  added  together, 
the  sani  will  be  thelogarithm  of  the  product ;  and  if  from  the  lo- 
garithm of  the  dividend  yon  aubtratl  the  logaiithm  of  the  divisor, 
the  remainder  will  be  the  logiiritlmi  of  the  quotient.  Again,  if  the 
logarithm  of  any,  number  be  divide*  by  %  the  quotient  will  be  the 
fogariclmtof  thesrjuare  rooiof  that  number;  or,  if  the  logarithm  of 
■■^       ftonther  be  divided  by  S,  the  quotieirt  will  be  the  lotjarithm  of 

cube- root  of  that  number. 


MMkflilia^h 


.^ 


CO 

The  most  convenient  series  now  made  use  of  is  the  following 
—    -L     .^  3  4_  5  Sec.  index. 

I      10        lOU      1000       10000        lOOOOO,  &c.  logarithms. 
Bj'  which  you  perceive  the  iude>:  of  any  logarithm  always  O! 
)l-&5  than  (be  number  of  (igures  the  integer  contains. 

'fojind  the  Logarithm  ofan^  Number  containing  less  than  5  Figure 
KXAMPLE8. 

I  would  Brid  the  logarithm  of  7. 

Look  in  the  table  for  the  number  of  T  in  ibe  side  column,  an 
again:st  it  is  O.S45I0.  Thic>  number  having  but  one  figure,  tb 
index  thereto  is  0. 

I  would  find  the  lo^Tarithm  of  79. 

Look  in  the  table  fur  the  number  of  79  in  the  side  column,  an 
against  it  is  \.^\'<lb'.i ;  to  which  i  is  theiadex,  because  the  numbe 
contains  two  figure*. 

I  would  find  the  logarithm  of  763, 

Against  763,  in  thi:  first  side  column,  is  2.88253  ;  towbichpreG; 
the  index  S,  as  the  number  contains  3  places  of  figures,  2.38252. 
To  find  the  LognrUhm  ';/"76.'i4. 

Find  the  logarithm  of  the  three  first  iiguresin  the  side  column 
befVtre;  and.ciistingyour  eye  on  the  numbers  on  the  top  line  oft 
table,  look  for  the  remaining  figure  4,  bringyour  eye  to  hear  doi 
that  column,  and  light  against  763  is  the  logarithm  SB275,  to  whicl 
yirefiK  the  index  :J.  as  it  contains  fuur  places  of  figures,  thus 
9.&637a  is  the  togarillim  of  l&i^. 

Tvfnd  the  Logarithm  of  any  whole  Nuviba-  to  5  Places  of  Figures 

Suppose  763H. 

I-ook  out  the  lognriihm  of  the  first  three  figures  7G3  in  the  sii 
column,  and  the  ii^t  figure  4  in  the  top  coluuui  as  before,  ai,. 
agaliutthf  ancle  of  meeting  18  88275,  ns  before.  Take  the  differ 
«ncv  between  this  ioifarithm  and  the  next  greater;  thnt  is,  tb 
c  bet^veen  i^Ti  and  2.S  I,  wliicli  is  0 ;  then  sav,  by  the  rul 
L'ive?  that  is  its  half  "  ' 


iS!" 


J  whic, 


dilTcf^.,^^^ ., -.- 

of  three,  if  tO  gives  €,  vvhai  win  ^f^i.E^  i.iiui.>a><.a  ihlh  u<  .•  ,  >i»iv.i 
added  to  the  lo^driduB  ^'^■il^,  raKKes  s^27H;  to,  which  prefix  th< 
index  4,  a!»  it  contains  five  places  uf  figures ;  and  thnt  makes  t' 
logatiiliai  uf  76C 13  tu  be  -i-HAllH. 

jSgam,  to  find  ihc'Lifgarithm  of  any  Number  to  6  Places  ofJS^n 
<7/7C3+S8. 

Fiptt  the  lugAr*il)ni  of  the  >  firsj  places  uf  figuresaii  before  (i827d 
s«  vbove;  then  nay,  if  ti)0  gives  6  difference,  what  will  58  giwi 
Aii»werS;  which,  added  to  )t«275,  makes  it'ii7S;  to  which preA 
iH  isdcx  5,  make*  the  logarithm  of  76S458  to  be  5,38279. 


To  find  the  Logarithm  of  any  mixed  I^umber,  as  763,458. 
Where  the  integer  is  763,  or  has  only  three  places  oC  figures,  the 
■ale  is  :  Find  the  logaritlim  tu  all  the  figure^  the  same  as  if  they 
Were  whole  numbers  as  before,  to  which  prefix  alwayt  the  itidex  of 
[|ie  integer,  which  in  this  number  is  2 ;  so  that  ihe  lujj.  of  763.458 
■  2,88278,  nearly  the  same  as  above,  only  differing  in  its  index. 


To  find  ihe  Number  answering  to  any  Logarithm  lo  4  Places  of 
figures. 

I'  Seek  under  the  column  0,  at  the. top  of  the  table,  the  next  less 
ibgarithm  ;  note  the  number  against  it,  and  carry  your  eye  iiloitg 
'|)at  line  until  you  find  the  nearest  logariihm  next  less  than  the 
tiven  one,  and  you  will  have  the  fourth  figure  at  the  top  of  the  ta- 
ble, ^vhicli  affix  to  the  three  given  ones  in  the  first  side  column,. 
[■    What  is  the  number  to  the  logarithm  3.771-U? — I  look  in  co- 
JwQmn  o,  and  find  under  it,  against  the  nucnber  593,  the  logarithm 
KT7305  ;  and  guiding  my  eye  along  that  line,  I  find  the  given  loga- 
l^thm  77342  under  the  column,  wjtii  5  at  the  top;   so  that  the 
IBumber  is  5935. 

The  number,  if  taken  out  by  this  precept,  Mill  be  either  the  number 
required,  or  the  next  less. 

To  find  the  Number  answering  any  Logarithm  to  5  Plaies  if 
Figures  nearly. 

,  Find  the  next  less  logarithm  to  the  given  one,  and  take  the  differ- 
jnce  hetsvixt  it  and  the  given  one;  also  uke  the  diSiirente  betwixt 
^e  n«xi  greater  logarithm,  and  next  less  to  the  given  one ;  then 
|«iy,  as  the  difference  of  the  next  greater  and  next  less  is  lo  10,  so 
n  the  former  difference  to  the  correction  sought;— as,  suppose y«U 
lnould  find  the  number  to  the  logarithm  4.59632. 
V59632 

|.S9627  The  nearest  next  log.  I  can  find  Is  59627  =its  num.  39470 
^  The  next  greater  ditto  is  59638=  39480 

5         -        -  -  Difference      ll  10 

■Then  say,  11;   10  :  ;  5  :  5  nearly  Uie  correction  -,  whiih  I  add  to 

%e  number  39470,  makes  the  number  sought  to  be  39475,  answer- 

me,  to  the  logarithm  4.59632. 

NoTB. — Aliquot  or  even  parts  may  be  taken  of  the  difference 

^^tween  the  less  and  grealerlogarithms,  where  it  can  be  done,  thus: 

Fjti  this  last  5  is  nearly  the  half  of  1 1,  as  5,  the  number. sotight,  is  of 

'  to,  the  difference  of  the  tno  numbers  belonging  to  the  greater  Bad 

lets  logantbms,  which  will  often  save  time  and  trouble. 


I 


iJ  LOUARIIKMS. 

MULTIPLICATION  BY  LOGARITHMS. 
CASE    I. 

Tojind  the  Pi-oduel  of  two  vkele  or  mxed  Numbers. 
Multiply     76         Log.r:  1.88081    Multiply     76,4     Log.r:  1.88309 
hy  S4  1.73239  by 

Product  410't 


=i.61320  I'roiluct    412.56 


=2.61548 


CASE     II. 

When  both,  or  either,  of  the  fractions  are  less  tban  unity,  as  if 
OJ265  Log,  9.42325  Here  the  index  of  a  fraction  is  9,  when 
0.031  8.49136     ihe  first  decioial  figure,  as  2,   stands  io 

—    the  first  decimal  place;  but  if  it  should 

.008215  =7.91461  bUthI  in  the  second  decimal  place,  as  the 
3  in  .031,  the  index  will  be  8 ;  If  it  stoqd  in  the  third  decimal  place, 
as  ,0031,  the  index  would  be  7,  Thus  the  number  of  ciphers  [we- 
fixedtoanydecimal.and  the  index  of  tliat  decimal,  always  together 
make  9;  so  that  if  you  tatie  the  number  gf  ciphers  prefixed  to  the 
decimal  from  9  remains  its  proper  index.  In  the  addition  reject  10 
in  the  sum  of  the  indice:> ;  and  the  proper  product,  or  value  of  the 
product,  will  be  obtained:  By  reason,  if  9  represent  the  index  of  & 
fraction,  lOwillrepresent,  in  this  case,  ihe  index  of  unity.  Indeed 
the  index  of  unity  may  be  assumed  either  0,  10,  100,  &c.  as  you 
please;  but  generally,  for  most  uses,  is  not  wanted  to  be  more  than 
10,  an  in  the  siites^  taiiKents,  secanbi,  &c.  As  7  or  8  places  of  de- 
cimals are  generally  sutGcleni  lor  iill  purposes,  take  these  ivro  more 
examples : 

Mulriply  S.72      Log.=O.5705I|Mnlttpl)'        59.4  Log=1-77379e 
by        0.0008*  6.80(5IH  by       .000031  5.49196' 


PrtxJuct  .0023308  7.37673  Prottuct  .0018414  7.26ilS 

H*Te  the  renraindBrVo  !J  is  *  in  j 
the  index  ;  therefore  jirufix  Ii^Tii 
ciphers  to  the  number  of  the  loj^  | 
23803  for  the  produa  required.  \ 

DIVISION  BY  I.OGAIUTHMS. 

CASK     I. 

To  dhitie  a  whalf  or  mixed  Number  Ay  a  lessnrhole  or  mired  Nximha- 

Rule.  Fitim  the  logariilun  of  the  dividend  subtract  tlie  logarilhtri 
of  the  divisor,  uud  ihc  remuindifr  is  the  logarithm  uf  the  quotient. 


Divide  «104  by  .44. 

4LU4>    Its  loganthn  is     3.et3£>l 

A4     Its  hjganthm  i>     1 .73-j:t9 


Divide  4.10.4  by  .1.4. 
410,4     Its  logarithm  is    •2.fi\Z'ii 
6.4     Its  logarithm  is     0.73231^ 


76.0        Quotient 


LOGUUrtlkO. 


CASE    li. 
Ii  When  both,  or  either,  fractions  are  less  than  unity. 


I,  Asdiri(le.008215by  .031, 
TOSaii     ltsl(^.  is  7.91461 

.031     Its  log.  is  8.49136 


.265  Prodoct       9.42325 

Note. — In  the  indices  here  I 
n  the  same  manner  as 
I  flung  it  away  in  addition. 

Divide  .0023808  by  3.72. 
)023808.     I«  log.  is       7.37672 
3.72     Its  log.  is       0.^54 


Note  — If  I  had  assmned  the 
iodexofunily  100,  ihenthe  index 
of  the  first  number  would  have 
been  97  or97.yl+CI, 
and  .031      SS.IylSS 


99.42325 
So  that  99  is  theindexof  the  first 
de>cimal  place  under  100  in  ibis 
case. 

Divide  59.4  by  .000031. 
59.4     Its  log.  is         1.77373 
.000031      Itslog.  is        5.49136 


I 


P.00064       Quotieot       6.80618 

.0001916    Its  qnoticnt    6.28243 
NoTB.-^Whatever  index  you  make  represent  unity,  omit  it  in 
flie  sum  of  the  indices,  and  borrow  it  in  tl>e  subtraj-'tion  of  indices, 
■the  sum  or  remainder  will  be  the  true  index  rer|uired. 

TO  EXTRACT  THE  ROOTS  IN  LOGAIUTlIiMS. 

As  the  multiplying  the  logarithm  of  any  number  by  tlie  index 
of  its  power  produces  the  logarithm  of  that  power ;  so  th?  diviaion 
of  any  logarithm  by  its  proposed  index,  the  quotient  will  be  tbelo- 
^ritnm  of  the  root  required. 

What  is  the  iquare  n«Jt  of  324  PI  Whal  is  tUe  cube  root  of  1D67S? 
S«4  Its  logurithm  \i         2)2.S1U54    1067s  Ilslog.  is  3)4.0372fi 

18  Log.  <if  the  ri-olis  1.25537  i      22  log.  oftbc  root  is         1,34242 

.  Tofindanyproposedroot  of  any  decimal  fraction,  you  must  first 
prepare  the  index  for  the  division  of  the  proposed  power,  thus'.— 
for  the  square  you  mu»t  add  10  to  the  inaex  before  you  divide  it; 

Ifor  the  cube  you  must  add  80  to  its  index  before  you  divide  it  ^  and 
■o  OR  for  ihe  root  of  any  power  proposed. 
Ex 
.00 
J04 
L 


Ex'AMPLB.— Wbal    is    thi.-    square 
root  of  .001849? 
1.001649     It*  log.  i*  7.2^^4 

Add  10. 


|;A43  The  log.  of  Ihc  I 
raot  it 


S)17.2ti694 


=».fi3347 


What  i%  thi.-  cube  root  of  .12j  ? 

125     Tiiel.-g.  IS  .p.OfKJt)! 


"1  * 


LOGARITHMS. 


tlC^tON  of  LOGARITHMS  in  measuring 
■Timber,  Glass,  Stone,  aiid  all  kinds  of  Packages, 
lakcn  on  board  Ships. 


I  content  of  a  board  or 
long  and  ij    fool 


■  lo<;  of  cont.       I.074S3 
llOJ  inches  nearly. 


Required  tlie  content  of  a  piece 
of  glais  2.9  feet  lung,  iUid  1.75 
broad  P 

Log.  of  2.  9=0.46240 

].75=0.a4304 


5.075 

Tlii;  content  ii 


lanner  may  any  ditnensions  be  squared,  and  the  contertt 

■d  content  be  required  of  any  box,  bale,  &c.  add  the  Io-_ 
Bthe  lengtli,  breadth,  and  depth  together,  the  sum  will 
lof  the  solid  cntitent. 


—What  is  the  solid  content  of  a  box  whose  depth  is 

■  '      tth  4-.  5  feet  f 


LOGARITHMS* 


#• 


9S 


ExAMPi4lt*'-«--Wbat  is  the  content  of  a  cask -whose  he«d  diame- 
ter is  20,  the  bung  diameter  28,  and  length  40  inches  i 

Bung  diameter        28  ># 

Head  diameter        9.6 

8  Difference. 

.7 


5.6  Number  to  be  added  to 
rhe  head  diameter  20.0 


Mean  diameter  25.6 

FOfk   WINK. 

Log.afmean.diafti.l^;;J^J 

•Cength  40=     1  .eWo6 
•  Constant  log.     7.53148 


Log.  of  »e,  IS  gallons      1 .95002 
the  content  for  wine. 


FOR   BEER. 

f  1 .40824 

1 1.40824 

1. 60206 

7.44484 


Ans.73gall.  =1.86338  of  beer. 


The  way  these  two  constant  multiplying  logarithms  were  found 
is  thus : 

1st.  The  area  of  a  circle,  whose  diameter  is  unity,  is  ,7854  de-  . 
cimal  parts  of  the  square  thereof;  so  that  if  the  square  of  the  dia-^^ 
meter  of  any  circle  be  multiplied  by  ,78  •)4,  the  product  will  be  the 
area  of  the  give*i  circle  :  hence  ,785 1^  is  always  a  constant  quantity 
whose  logarithm  is  9.89509. 

2d.  If  the  area  of  a  circle  l^e  divided  by  231,  the  number  of  cubic 
inches  there  are  in  a  wine  gallon,  the  quotient  will  be  the  number 
of  gallons  that  circular  area  contains,  at  1  inch  deep  :  hence  231  is 
a  constant  divisor.    Its  logarithm  is  2.36361,  the  arithmetical  com- 

!)lementof  which  is  7.63639,  which  I  add  to  the  former  constant 
ogarithm  9.89509 

The  sum   7.53148    abating  10  in  the  indices,  is  the  constant  loga- 
rithm  to  be  added,  as  per  rule,  for  wine  measure. 

For  beer  measure  the  divisor  is  always  282,  its  log.  is  2.45025, 
whose  arithmetical  complement  is  7 .  64975 
Add  the  constant  log.  9  .  8950'J 


Sum  7  .  44484,  the  constant  loga- 
rithm for  beer  measure,  as  per  rule,  omitting  jp  inth^  index,  or 
subtpact  2.450^5  from  J;^.S9509 

Take  2.45025 


Remains  7.41484,  the  same  as  above. 

E 


r 


TS*  caiumfin  Way  . ' 

HuLB.— Mulit|«j  the  l.-ii:;iii  of  tin 
.bicwIlhoFtlicbcJTti,  iindthatpradudKv 
nnil  tlifUu  ilir  liul  pniduct  by  P-1,  .m'll  tJ 
tdiinage. 

KxAMPLE. — Sappoio  a9binl2  foci  by  tlickc«l 
'tlic  bt-am,  iv)i>it  isdictonmigcr 


d9|fieAby-J 


■■    ;;i.b 


tog.  ii  I.K5735 
■  2-1  ~        ^         ''**■  1.33021 

iiJfh         la  -  -         <ti>.         1.07yi8 

ini{tlMnem  oriofij  gf-St,  Jo.         ».02(i»7 


2.31359  Ans- 


lop 


«itli  Ihe 


e   p:. 


itm^jigrees  at  tde  bottom,  and  tlH 
'  <  1 4.^ffln%ei|^i(l  at  the  bottom, 

■'     •■  It  niiiy  bf  observed,  that 
.    left-biiiut  coiulnn,  addedj 
:i  ilie  right-hand  coll 

1  f'lr,  ihe  co-sine  or  com 

lie  ^uhitii^  culuiuii,  the  same  may 
ills  diid  ^ecnnU)  '    -.^ 

ired  the  log.  I  EK^^aini.ii:  ]],  ftcqiih-ed  the  logj 
^    3T.  J^"'       tuuj.ent  of  67'  45'.  \ 

lit  .^-!  lit  tlH-  top  of  the  m%P,  i  iii'J  07"  at  tlw:  bottom  of  the] 
and,  ill  »iie  . lift-hand  uoinmn,  i>8)re,atid  f*  at  tlie right-hand 
Marked  M  at  tlit  top,  find  :J7  ;  '  coliimn  iii;irked  i\l  iit  the  bottom^ 
■tga^Ost  which,  in  tne  column  a^aiiisttliLs,  in  Uiect^umn  mark^ 
ruarketf  with  the  nord  bine-,  |  cd I'angeut  at  ihd  bottom,  stand J^ 
■•tands  'J.^mi'.'.  the  iuijurithra  of  10.388 1 6,  ivliich  is  th«  logarithia 
the  sine  of  'is"  37'  required.  The  |  required. 
»ame  may  beobsBrved  of  tangents  i 
and  recants.  j 

Haviiii;  the  sine,  tangent,  and  secant,  the  cosine,  co-taiigetit 
co-tecunt,  are  aiwuys  funtid  in  the  adjoining  colunins.  \ 

The  logaritbnr  to  any  number  of  d.>grce«  above  I'O",  is  found  hm 
iniblnictinij;  the  given  dVurecs  from  !S(j",  and  liiking  the  loparithff 
uf  the  remainder;  or,  if  yi/'  he  subtracted  from  l!iO  given  sine,an^ 
the  log.  co-sine  of  tbc  remainder  he  lattn,  it  will  givuihe  .tame. 


i 


LOGARITHMS,  27 

To  find  the  Degrees,  Mmutesy  and  Seco7ids,  corresponding  to  any 

given  Logarithm. 

If  the  degrees,  minutes,  and  seconds,  be  wanted  to  a  given  loga- 
rithmic sine,  or  co-sine  thus  found,  and  the  next  greater,  and  tije 
next  less  than  the  given  logarithm,  and  the  difference  between  the 
given  logarithm  and  the  next  less  if  a  sine,  and  the  next  greater  if 
9r  co-shie ;  then  ^ay,  as  the  difference  between  the  next  greater 
and  next  less  is  to  60'',  so  is  the  difference  between  the  ne^t  less,  if 
a  sine^^nd  thr'next  greater  if  a  bo-sine,  to  the  ntapber  of  seconds 
u»  be  flMttS^  Xo  the  degrees  and  minutes  found  before. 

EjIumple  ^—-Find  the  degrees,  minutes,  and  seconds^  corrc- 
sponmng  to  the  log.  sine  9.61 405. 

*     Next  less  log.       9  6 1 382         Next  less  log.  9.6 13S2 

Next  greater        9.6 1 4 1 1         Given  log.  9.6 1 405 

29  23 

Her^  the  given  log.  is  found  standing  between  24®  1 6',  and  .24'^ 
17';  th6n,  as  29  is  to  60,  so  is  23  to  4S,  which,  annexed  to  .24*^ 
16',  gives  24^  16'  48'',  answering  to  log.  9.61405. 

Example  II. — Find  the  degrees,  minutes,  and  seconds,  cerre- 
sponding  to  the  log.  co-siae  9.43297. 

The  nearest  found  between  74®  16',  and  74®  17' 
14^  16'  Next  greater  log.       9.43323       Next  greater  log    9.43323 
74®  1 7'  Next  les»  9.43(278       Given  log.  9.432*97 

Diff.       45  Ditf.       26 

Now,  as  45  is  to  60,  so  i^2^  to  34",  which,  annexed  to  74®  16' 
giv€s  74®  16' 34",  the  degre«|,  minutes,  and  seconds  required. 

To  find  the  Logarithm  of  the  Sine  or  Co^sineffor  Degrees,  Minutes^ 

and  Seconds, 

Rule. — Find  the  logarithm  to  the  degrees  and  aunutcs  as  be- 
fore ;  take  the  difference  between  the  logarithm  and  the  next 
greater  in  the  sine  ;  but,  if  a  co-sine,  the-next  less;  multiply  this 
difference  by  the  odd  seconds,  and  divide  the  product  by  60';  add 
the  quotient  to  the  right  hand  of  the  log.  of  the  degrees  and  mi- 
nutes, if  a  sine,  but  subtract  it  if  a  co-sine,  the  sum  or  difference 
will  be  the  Ic^rithm  of  the  sine,  or  co-sinc  required. 


l\l 


GEOMBTTHeAr   PHOTOslrlONS. 


Example  I.  Required   the  log. 

sine  of  2+"    1 6'  48*  f 
Sine  of      24"  hV  9.6I383 

Sineof      21°  17'  9.614IJ 


Diff.  2y 

Now  29  'multiplied  by  41^ 
pives  1392;  this,  divided  by  60, 
the  quotient,  is  2:},  which,  added 
to  9.61382,  gives  9.61405,  the 
log.  ofa*"  1G°48'. 


ExAMi*i.K  II.  Wh«  19  the  log. 

Crt-flineof7*<'  Ifi'  3V  f 
Lof;,  oo-sine  of  74"  16'  y.4332J    , 
Log.  co-*inc  of  74"  17'  y.43278 

DifT.         45  ' 
Now  45   multiplied  by  '34= 
1 53U  ;  this,  divided  by  Co,  gives 

the  quotient  26  nearly;  and  C$  ' 

subtracted  from  9.43323,  leates  ^ 

:'.433y7,    the   log.    co-slne    of  , 

74"   1 6'  34"  , 


If  the  given  spconds  be  J,  J,  i,  j,  or  i,  or  any  other  even  pans 
of  a  minute,  the  lllte  parts  may  be  taken  off  the  dillererttc  of  the 
logarithms,  and  udded  or  subtracted  as  above,  which  niay  be  fre- 
quently done  by  inspection. 

To  find  Ike  Aritkmelical  Complement  oJan\f  Logarithm. 

'  The  complement  arillimctic  of  any  logarithm,  is  what  it  wants 
of  10.00000  or  aff.OOooO,  and  is  used  to  avoid  subtraction.  For 
finding  it  this  is  the  rule  ;  Take  the  residue  or  remainder  of  thft 
first  figure  from  ^,  and  so  of  iherest,  til!  you  come  lot  he  last  figure; 
of  which  lake  its  remainder  from  10,  and  il  is  done. 

Example  I.  — I   would    have  the  complement  ariihineUe  of 


^L«t  the  line  CD  meet  AB  in  D;  on  D 

rettthe  perpemllcitlar  DF:,  wiill  llie  thonl 

i  60"  in  jour  compasses,  and  one  foot  in 

idescribe  iheart-h  AEB,  wliicli  will  be  a 

^micircie  or  180";  of  which  AB   is   tbe 
'Siameter,  and  the  angles  AUE  and  BDK 
are  quadrants,  each  30",  because  ED   is 

perpendicular  to  AB  ;  now  the  angle  BDC  is  less  than  90",  since 
the  two  angles  together  make  neither  more  nor  less  than  180'*  or  a 

Iimirircle;  consequently  any  numher  of  right  linys  standing  upon 
K same  side  of  ihc  line  AB,  and  coming  from  thesnme  poistU, 
L  sum  of  all  tbe  angles  formed  by  sucli  ngiit  lines,  cunnot 
fiCEed  ISO".  If  the  angle  BDC  be  subtracted  from  IfiO",  ihere- 
flinder  will  be  the  angle  CDA  ;  or  if  the  angle  ^DC  is  ^iven, 
K  aiigl«  BDC  is  found  in  the  same  manner. 
tpBoi'OMTiON  II. — If  two  ri(;htliiies  crosscBchalber,  theatijlcx 
ilioh  are  opposite  are  eqinil  one  lo  titc  other. 
Let  the  two  lines  AD  and  CB  cross  each 
other  in  the  point  K.  VVith  (he  chord  of  60' 
or  any  convenient  radius,  in  ynur  com- 
passfs,  and  one  foot  in  E,  describcacircle  ; 
then,  by  measuring  the  angles,  it  will  he  i 
found  that  the  angle  AKU  is  equal  to  the 
angle  CKD,  and  that  the  angle  AlCC  is 
equal  to  the  angle  BICI);  tor  the  angle 
AEB,  adtleil  to  the  angle  AEC,  makes  a 
semicircle  ;  and  so  do  the  angles  BED  atid 
DEC ;  and  all  the  angles  taken  together, 
ike  3eo". 


'OSS  two  parallel  lines,  the 
i  iiiwartl  and  opposite  ones. 


Proposition  III, — If  a  right  line  t 
IJtward  angles  will  be  each  eijual  to  tl 
t  the  lines  All  and  CD  be  parallel 
,  and  EF  the  line  that  cms  iliem 
^__  le  points  G  and  H.  With  the 
chord  of  i30"  tn  your  cbrapassex,  and 
one  foot  on  G  ;ind  II,  describe  the 
arches  BEA  and  DKC,  which  will  he 
each  H  semicircle  ;  now,  by  me-aturinir 
tbe  angles  BGK  and  AGE,  iliey 
will  be  found  equal  to  the  angles 
UHE  and  EHC,  and  each  equal  to 
,  by  the  first  proposition.  In  like 
ler  it  may  be  proved,  that  the  two  outward  angles  arf  e<l<iat 
e  Iwo  inward  and  apposite  ones.  '  v 
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pRoiKJiiTroN  IV. — 1(1  mcry  plane  triangle,  wjieiher  rigbl  c 
o))ttc|ui%  the  three  »ngl(»  xre  tquw  to  two  right  aogles,  or  180^ 


In    the  trisngle    A  G  B    draw    < 


I 


w  C  D  T)a.rallei  to  A  B  throogl 
ihe  point  G ;  "on  which  point,  wUh  tlie  tliofJnf  fio%  or  any 
cotiveniont  raiiiiis,  dcsirihi-  .1  arrle  ;  .nnij,  with  the  same  rad'm^ 
on  A  and  B  describe  arches  ;  imw,  by  the  last  proposiiion,  ih» 
iingie  AGB  wiU  be  equal  to  the  angle  t'GK,  and  the  aiigl* 
ABG  will  be  ei^nal  to  the  angle  CGK,  and  the  angle  BAG 
a  equal  to  the  atigle  0G>' :  ounr,  since  the  oppo^iitc  angles  «re 
etjual,  the  unfiles  l)Gt',  FGK,  and  F^GC,  t4>getlit:r,  make  a  xte 
luicircle,  or  ISO" ;  thc^rcfurc  11  \s  plain  (hat  the  thiec  anuli^ii  of  A 
plane  irianyie,  whether  right,  acute^  or  obtuse,  together,  ate 
(-(fual  to  two  right  anglesi  or  I  SO" :  hence  it  fuiluuii  Qiat,  as  tbq 
ndit  angle  BAG,  i'ii^.  2.  i%  QO",  the  other  two  ucute  angles 
AB<;,  and  AGB,  uktn  together,  can  be  no  more  than  90' j 
ihercfoFcifoue  oftheauote  nngles,  in  aright-angled  triangle,  ba 
givtMi,  the  other  i^s  loimd  by  aubiraciiiig  the  given  angle  frptn  9Qf^ 
And  in  any  oblninf-.tD'^lcd  triangle,  ifone  of  the  angles  he  y^i\e\ 
the  sum  oV  the  Kliier  I  tvo  'i\  fuond  by  subtra'tiug  itie  givcD  aoj 
from  I90"i  and  irtwoangii»ara  git  en,  the  thirdi'^  fuundby 
«racitt«j  the  sum  of  the  iiw  aiij^cs^rotii  I  So". 

PitoposlTiOv  V. — In  errry  plane  triangle,  if  one  of  it*  siJl 
be  prodoc<'<l,  tlKV'onitvard  ongK'  will  he  etjual  to  the  two  inward 
opnodtte  anglem  ' 

Let  ABC  be   the  irianglo,   and  CD 
Ibe  aide  prodmed,  with  the  chord  of  V' 

60",  or  any  oilier  radins,  dencrihc  arches         /''■ 
on  A,D,'andC,  draw  CKparalleluiA      /:v,,,'\   •  /  \ 
Bj  ihen,  hy  ihp  third  proposition,  the     /^     :/    j^V^M     \ 
angle  ACK  roust  be  cqnal  to  die  angle  r  '  I*"       "" "" 

BAC,  and  the  angle  DCR  cfjual  to  the 

angle  C'BA  ;  therel'ure  the  outward  iingle  DCA  13  equal  to  ikc  tw 
inward  opposiie  angle*  ACU,  and  BAC;  which  may  be  vasdJ 
proved  by  measoring  thr  an<:lc<  by  the  line  of  chords  on  tiie  pitu 
scale. 

NoTE.^1  hope  th^  learned  mathetnatician  will  excuse  the  mm 
ibod  here  taken  of  demonstraiing  the  above  proposition*  iu  a  ma 
chaninl  wanner,  judging  i:  boM  adapted  to  the  capacity  of  thor' 
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for  whose  use  this  book  is  intended,  not  doubting  but  the  teacher 
will,  as  1  always  do,  demonstrate  them  in  a  more  geometrical 
manner  to  those  who  are  capable  of  receiving  such. 


7  "-■Z^jL^ 


TRIGONOMETRY- 

Plain  Trigonometry  is  the  art  of  measuring  plane  triangles, 
by  comparing  the  sides  and  angles  together  by  known  analogies; 
whereby  three  things  being  given,  a  fourth  may  be  found,  ou 
condition  that  one  of  them  be  a  side  :  but  as  angles  are  measured 
by  the  arch  of  a  circle,  described  upon  their  angular  points,  and 
the  proportions  that  these  arches  bear  to  right  lines^anuot  be  ex* 
actly  found ;  therefore  the  writers  on  Trigonometry  have  applied 
right  lines  to  these  arches,  that  the  proportion  they  bear  to  the 
sides  of  a  plane  triangle  may  be  found. 

The  right  lines  applied  to  a  circle  are  : 

1st.  A  Chord,  or  the  sub- 
tense of  an  arch,  is  a  right  line 
that  divides  the  circle  into  two 
uneqaal  parts,  and  is  a  chord 
to  theoi  both,  as  DM  is  the 
chord  of  the  arches  DH  and 
DAH. 

2d.  A  Right  Sine  of  an 
arch  is,  a  right  line  drawn  from 
one  end  or  termination  of  an 
arch  perpendicular  to  the  ra- 
dius ;  or  it  is  half  the  chord  of 
twice  the  arch  ;  so  that  RS  is 
the  sine  of  the  arch  AS,  and 
SZ  the  co-sine. 

3d.  A  V£RssD  Sink  is  that 
part  of  the  diameter  contained 
betweeq  the  right  sine,  and  the 
arch,  asRA  and  RCD,  is  the  versed  sine  of  SHD,  oi*  DhP,  iis 
equal. 

4th.  A  Tangent  of  an  arch  is  a  right  line  drawn  pe^ipendicular 
to  the  end  of  the  diameter,  just  touoiiing  thearcli,  as  AT  is  the  tan- 
gent of  the  arch  AS,  and  HG  the  co-tangent. 

5th.  A  Secant  of  an  arch  is  a  right  line  drawn  from  the  ccnire' 
through  the  circumference,  and  produced  until  it  cuts  the  tan<'-o!ir 

atcr.  " 

NoTK,— The  sine,  tangent,  and-  secant  4»f  the  Complement  ot 
an  arch,  is  called  the  co-jjine,  co-tancreiit,  and  co-hf-nur  oKtUa^ 
arch.. 
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The  sines,  tnitgents,  mid  secants  of  an  arch,  are  said  to  be  th) 
measure  of  so  many  degrees  as  ihat  aich  contains  parts  of  360  de- 
grees ;  so  that  llie  radius  beina  tlie  sine  uf  a  quadrant,  or  a  fourtl) 
part  of  acirde,  contains  do",  iIiub  :  The  radins  is  always  equal  to 
the  sine  of  90°,  as  is  the  chord  of  eo",  and  the  tansent  of  IS",  alT 
llie  three  being  each  equal  to  the  radius:  and  that  the  sine,  tangent, 
iind  secant  of  an  arch  is  equal  to  the  sine,  tangent,  and  secant  of  an 
arch,  asmnch  above  it)  degrees  bs  the  former  wan  deficient  of  90j 
llius  the  sine,  tangent,  orsecamof  80"  is  =  100*,  of  50"  is  I  lo", 
of  1)0"  is  =  120",  of  4ff'  is  =  140°,  &e.  so  that  in  taking  out  til* 
logariibnts  of  sines,  tangents,  or  secant n,  for  any  nnniher  of  de' 
grees  above  90",  the  given  angle  must  be  subtracted  from  180", 
;ind  the  logarithm  of  the  remainder  be  taken  ;  or  subtract  SlVXron 
the  given  angle,  and  t^e  the  log.  co-sine,  co-tangenl,  or  co-secani 
of  the  remainder. 

Xotwithilonding  uhat  has  been  said  in  Geovielry^  it  may  not  he  im^ 
proper  here  fo  observe  that, 

1st.  The  fewest  number  of  ri^jht  lines  that  can  include  a  space 
are  three  '  ^vhich  is  called  a  iriatigic,  or  three  cornered  figure,  and 
consuls  of  six  parts,  viz.  three  sides  and  three  angles. 

2d.  Ih  every  triangle  the  greatest  »ide  is  opposite  the  greatest 
angle ;  conBeaoently^the  greatest  angle  isopposite  the  greatest  iiA> 

'iA.  In  every  triangle  equal  sides  subtend  or  stand  against  equa 
arigles. 

■uh.  In  pvcry  plane  triangle  the  three  angles  together  are  equal 
130".— See  Prop,  3iJ,  in  Geometry. 

5th.  If  in  a  triangle,  one  an^le  be  right  or  obtuse,  the  rest  aro 
acute  ;  and  if  one  angle  in  a  mangle  be  right,  the  other  two  taken 
together,  make  one  right  angle,  or  90"  j  wherefore,  if  one  of  tb* 
acute  angles,  in  a  right-angled  triangle,  be  known,  the  other  i 
found  hv  subtracting  the  known  angle  from  90". 

Cth.  In  every  plane  triangle,  it  one  of  the  angles  be  given  « 
ktiown,  the  sum  of  the  other  two  is  found  by  subtracting  the  given 
•ngle  from  180",  and  if  two  of  the  angles  be  known  or  given,  the 
(bird  is  found  by  subtracting  their  sum  from  l&o". 

Tib.  The  complemem  of  an  angle  is  what  it  wants  of  90". 

8th.  1'he  supplement  of  an  nngle  is  what  it  wants  of  tSO", 

9lh.  All  angles  are  measured  by  the  arch  of  a  circle,  describe^l 
about  iheir  angular  puirits  with  the  chord  of  60",  and  said  to  b 
greater  or  less,  accordins;  to  the  number  of  degrees  or  parts  to  bi 
tontainetl  between  their  legs ;  which  legs  may  be  supposed  to  \>\ 
yard),  miltfs,  leagues,  &c.  and  are  measured  on  a  scale  of  equal 
"paria. 

10th,  A  circle  described  with  a  chord  of  (iO'*,  the  circumference 
will  cootain  fuur  nght  angles,  or  3fiO^,  the  quadraut  90°,  an^l  se* 
micircic  ISO^. 

llth.  The  angles  of  two  trianglei  may  be  respectively  eqmj 
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aUhoiigli  ibeir  sides  may  be  unequal.  I'herefore,  among  the  tbiogs 
given,  in  order  to  find  ilie  rest,  one  of  them  must  be  a  side.  .    . 

In  Trigonometry,  the  three  parts  given,  in  all  triangles,  must 
be  either 

1st.  Two  sides,  and  an  angle  opposite  one  of  them. 

2d.  Two  angles,  and  u  side  opposite  one  of  them. 

3d.  Two  sides  and  the  included  angle. 

4tli.  Three  sides. 

In  either  case,  the  other  three  things^  may  be  found  by  help  of 
the  table  of  logarithms,  artificial  sines,  tangents, and  secants,  by  the 
following  axioms;  as  well  as  by  the  foregoing  constructions. 

t9^  It  may  not  be  improper  here  to  observe,  that  tlie  projxMties  of  a  right  -^ 
angled  triangle  depend  on  the  47  th  proposition  of  the  tin-t  bw)k  of  Euclid,  \\f^ 
where  it  is  demonstrated,  that  **   -^ 

In  every  right-angled  triangle,  tlio  square  of  the  hypotenuse,  or  lont^est 
side,  10 equal  to  the  sum  of  the  squares  of  the  other  two  sides  or  legs;  con- 
sequently, having  the  squares  of  the  base  and  perpendicular,  the  square  root 
of  their  sura  will  be  the  length  of  the  hypotenuse. 

And,  if  th«  square  of  the  base  be  subtractiul  from  the  square  of  the  hy- 
potenuse, the  square  root  of  the  remainder  will  be  the  length  of  the  per^ 
pendicular. 

And,  if  the  square  of  the  perpendicular  be  subtracted  from  the  squan^of 
the  hypotenuse,  the  square  root  of  the  remainder  will  be  the  length  of  th« 
base;  consequently,  by  having  any  two  sides  of  a  right  angled  triangle,  tlie 
third  side  may  be  found. 

Tims  the  lines  of  the  lengths  5,  4,  3  (or  their  doubles,  trebles,  &c.),  will 
form  a  right-angled  triangle. 

Now  the  square  of  5  is  '25,  the  squarer''  I  is  l6,  and  the  square  of  3  is  9 ; 
then  Id  and  9  is  25 ;  its  root  is  5,  the  length  of  the  hypotenuse ;  and;  if  l6 
be  subtracted  from  25,  the  remainder  is  .9;  its  root  is  3,  t\w  length  of  the 
perpendicular;  again,  iff)  be  subtracted  from  'JJ,  the  remainder  is  l6;its 
root  is  4,  the  length  of  the  base ;  the  same  as  any  other  numbers,  which  may 
be  readily  done  by  the  logarithnu,  or  by  (he  extractiuu  of  the  square  root. 

71*  Solution  of  the  several  Cases,  in  Plane  Tri^onofuetn/^  depends 
upon  four  Propositions  y  called  Axioms  ^  xchich  the  Learner  should 
get  pcrfeitltf  by  Heart. — We  shall  here  erie  the  first  Axiom  only^ 
and  the  rest  before  we  begin  Oblique  Sailtnsr, 

AXIOM  I. 

In  any  right-angled  plane  triangle, 

If  the  hypotenuse  be  made  the  raJius  of  a  circle,  the  other  two 
sides,  or  legs,  will  be  the  sines  of  their  opj)oaite  angles ;  but 

If  either  of  the  legs,  including  the  right  angle,  be  made  the  ra- 
dius of  a  circle,  the  other  leg  will  be  the  tangent  of  its  opposite  an- 
gle,  and  the  hypotenuse  the  secant  of  the  same  unoU>. 

P 
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For  let  (iie  three  following  triangles  have  their  sides  an^ 
equal : 


/I 


I 


It  ts-^Iain,  by  comparing  these  with  the  first  figure  in  Trigorxy 
metry,  that,  taking  the  Iiypotenuse  AB  as  radius,  in  your  rot^ 
pusses,  and  on  A  and  B  describe  circles,  CB  will  bt  the  siile  of  ttife" 
angle  DAC,  and  CA  will  be  the  sine  of  the  angle  ABC,  and  BC 
will  he  the  sine  of  half  the  arch  BD,  or  ilie  sine  of  half  the  angW 
Bad,  being  half  the  chord  of  twice  the  arch ;  but,  taking  tha 
base  AC,  as  a  radius,  in 'your  compasses,  and  with  one  fout  in  A 
describe  h  circle,  it  is  plain  that  CB  will  be  the  tangent,  ajid  Afl 
llie  secant  of  the  same  angle;  but  if  CO,  the  perpendicular,  ba 
taken  as  the  radius,  and  a  circle  be  described  on  B,  then  will  AC 
be  ibe  tangent  of  its  opposite  angle  ABC,  and  the  hypotenuse  tbs 
secant  of  the  same  angle:  for  it  should  be  remembered,  that  wheil 
any  one  of  the  legs  becomes  a  tangent  of  its  opposite  angle,  th« 
hypotenuse  always  accompanying  it,  becomes  the  secant  of  t 
same  angle. 

Now  since,  by  making  any  of  the  sides  of  a  right-angled  trian* 
gle  the  radius  of  a  circle,  we  can  readily  find  tbe  names  or  denoJ 
ibinatinns  of  the  other  side,  it  comes  next  to  be  Considered  wbi 
parts  or  tilings  aie  given,  and  what  required,  in  order  to  state  t 
Question.     In  this  case  we  shall  compare  Trigonomeiry  with  t 
Itule  of  Tlirec  in  common  arithmetic ;  where  we  are  taught  t 
consider  what  name  or  denomination  the  answer  is  to  be  of,  whic' 
name  must  always  be  made  the  ^lecond  term  in  stating  tlic  question 
if  pounds  are  to  be  the  fourth  number,  oranswer,  then  pounds  tnus 
be  the  second  term ;  if  yards  are  to  be  the  answer,  tben  yards  inusi 
be  the  second  term.     As  for  example,  it' ijO  yards  cost  .,6.120,  wfaal 
wilt  90  yards  cost  ^    Then  pounds  being  wanting,  pounds  must  b 
the  second  term. 

If  60  yard*  cost  £.  120,  what  will  90  yards  cost  > 
90 

6,0)1080,O[I80  Answer. 
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It  is  ^e  sAAie  in  'rrieonoiDetry  ;  for  if  ilie  fourth  number,  or 
InHwer^  is  u>  be  an  aiigle^  ah  siigic  implied  must  be  the  second 
iiid  aides  the  first  ami  third  terms  ;  but  when  a  side  is  re- 
uireil,  aside  uiiist  he  placed  the  second  term,  and  angles  the  first  and 
lI  terms,  in  stating  the  question ;  consequently,  in  aU  questions 
I'irigonoiiietry,  if  a  side  is  required,  yuu  must  begin  with  an  angle; 
r  radius,  which  is  always  considered  as  a  given  angle,  equal  to 
' ;  but  when  an  angle  is  re<|uired,  ttmn  you  must  begin  with  a 
_    wn  side. 

f  In  the  Rule  of  Three  we  multiply  the  second  and  third  terms 

igcther,  and  divide  that  productby  the  first  term,  and  the  quotient 

rUI  be  the  fourth  number  sought,  and  of  the  same  denoiuination 

e  second  term  is  of.     Now,  since  the  addition  of  logarithms  an> 

(wers  the  purpose  of  multipticaiiun  of  whole  uumbers,'^nd  subtmc- 

*      that  of  division,  add  the  logarithms  of  the  second  and  third 

s  together,  and  from  their  sum  subtract  the  logarithm  of  the 

t  term,  the  remainder  will  he  the  lo^ritlim  of  the  fourth  term. 

'rtothecomplementarithmeticof  the  logarithm  of  the  first  term, 

i  the  logarithms  of  the  second  and  third  term,  the  sum  abating 

i^iuN  will  give  the  same  answer. 


As  log.     .  .    €e  . . .  . 

Is  to  log.  of  120 

So  is  log.  . .  90  . .  .  . 

Add 
First  term  sub.  £0    is 


1.77815 
2.(n<)lft. 
1 .95424 

4.03342 
1.77815 


Ctnr.  S.821SS 
2.07918 
l.9542i 


To  answer     180        =       2.35527 

<   }(ere  it  is  plain  the  logarithms  give  the  same  answer  as  that  gima 
far  the  Rule  of  Three. 

J,  Jn  a  right-angled  triangle  ih-ire  are  always  t«o  sides,  or  thff 
pules  and  one  side,  given  to  find  the  rest. 

^To  find  a  side,  any  side  may  be  made  radius  ;  then  say,  as  the 
me  of  the  given  side  is  to  the  given  side,  so  is  the  name  of  the 
^e  required  to  the  side  reqnired,  which  must  be  found  among  the 
Barithms. 

To  find  an  angle,  one  of  the  given  sides  must  be  made  radius  ; 
Mn  say,  as  the  side  made  radius  is  to  radiu.^  so  is  the  other  giveu 
-  side  to  the  sine,  tangent,  or  secant,  by  it  reprciicnted  ;  which  be- 
ing looked  for  in  ihu  table  of  sines,  tangenis,  and  secants,  there 
will  be  foimd  ihe  degrees  and  minutes  corresponding  to  the  angle 
required. 
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Snhtfifm  of  thf-  Six  Cases  in  Br^l-angled  Trigonometry. 
CASK  1. 
7'he  Afigtt  and  ffypoh-iiuse  given,  tojiiid  the  Legs, 
Given  tlie  h}'poteitusc  AC  2Si}  leag.  and  the  an^jle  opposite  I 
the  base  CB  —  St'^  do',  to  imii  thu  biuc  Cil  cinJ  pei-pcoOiciiUi'  AB 
BV  CONSTRUCTION. 
r>raw  the  bjite  CB  of  any  length,  _■'.    '  * 

or  C  describe  [he  arcii  D\l,  fri>m  E 
to  D  l»y  rtff  SS"  SO,  thfoiifih  C  and 
DdniW  B  linp,  whirh  mn^t  be  equal 
to  250;  frniB  A  iM  fall  the  pcrpeti- 
djeiilu- All,  to  cut  CB  in  B,  anA  it 
is  done;  for  CB  will  be  203.5,  and 


Tl  , 


'  ',■"  ftf  CALCULATION,  ' 

fiv  ihakinctheflVpotenuse  CA  Uu^itus,  it  will  be,  ^^ 

0  find  the  base  BC.  To  find  llie  pcrnetidicdtAl' AIR 

tiic  iivpiit.  c.v  2,w    u.3rrr9' 

sine  Mng,  C  SJ"  30'         9.7639 


10,00001 
U  lo  lii.-  hypot.  CA  250  t!.i<J7i.4 
Soisliio»in>iing.  A54'"J0'  yP"")!) 


To  (lie  Uw  nC=20a.,S        S.W863    To  ih*  ftr  Att  lii.2       , ,  ^-i.lCia 

By  making  the  Bdsc  Kadias,  rhe  proponiun  by  A:ciom  the  fint 

*fi\\  be, 

To  find  the  base  BC         .  1  To  find  iht;  pcrueiidicular    . 

;  Ai  «efr  wig.  C  33"  30'        IrtflSijIi  Mjstr.anpCSaMf^        lOlOftS; 

[  li  u  hypu.  AC=i2.S0  ■■i-^^Tll*    h  i-.  liv^ut,  AC='i,Mi  !».3!)7( 

I  So  i»  tiidhi*  lO.OOOoO    ^o  i.  hitiy.  :iiil'.  C  3  -.'■  I'V       f).«SS2i 

VJ.397fI4  13.5512 


■[..  the  baac  RC=:203.;.         ^riOsiiS  |  To  [Ue  [jci.  .IB  I  )6.  =.  .    ftrtlj 
8V  Making  the  Perpondicnbr  Uadiin,  by  Axiom  the  tindit'wHlti 
■     '        ■"■"  TofintI  the  perpentnciitefA] 

As  seem,};.  A  5+"  ao"        "lO-!?.'" 


To  and  the  l«wcijr. 

Ai  »«:.»..«.  A  5**  30'        lo. 
hl-tlMI-o'-  AC 
•JiHtHng.  un.A 


!.1«05 

2. 397  ,"4 

4"  30'     I0.Uft73 


Is  t.t  lujlft,   J 


V>  (tota^r  Br=iOS,5        2,.K)8(>2  I  U  livt-  |icr.=AlJ  UJ.2        2.l6ll 


THico?»oMeTiiv. 
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NoTS. — lr»  llii?  fim  MMin<^,  where  iti«  IiypntpU'we  i=  mnie  ra- 
tal, tbe  turn  uf  ttitf  lug^iriiliuis  ol   tlio  stcund  Hint  tiitrtl  tPT'itii  it 
|t30.'46S.  from  which  it  is  en<>v  in  <uhtrR(  r  thf  lo^ariilun  nf  il« 
n;  fiti"  Toil  mny  tildtr  cBHcHlt.  in'  lpsr«  It  oui;  aiitl  ttien 
itoflTlhe  first  figure  towanls  the  Itf't  haihl,  am!  il;  will  Ifin-e  [hp 
jariihm  2.30363,  thesAme  a*'*!'  lO.OOOOO  liail  beon  set  tlown 
1  aubirM:teJ  fruin  il ;  anU,  indu-cil,  the  tive  cipber^i  imiy  be  ai- 
miittfd  ill  ihr  railius,  ami  urJy  ihr-  index  10  set  ilowii. 
i-ill  greatly  e\|)tdiie  tlie  iviiiking  the  proportions  liv  !'>ga- 
thtns,  if  tb«  two  drntl  the  A^ttrtg^  he  limC  »>«<[«•,  and  then  ibp 
Uoes,  tangents,  or  secants,  ni;iy  be  ntkpn  out  at  oik  opening  nf 
E  book;  for  if  one  aiif^le  of  a  righi-migled  triarifjle  he  given,  tbe 
^rithtD  of  its  coinptetntht,  ur  the  wtbt't  ancie,  whether  sine, 
[pgeiit,  or  secanE,  is  tiiund  in  tbu  ailjoining  cuTimiti,  without  be. 
ig  at  the  trouble  of  subtracting  the  giv(?n  angle  from  90".     If  the 
Bven  angle  lie  less  than  45  decrees,  it  i^  found  ai  the  ton  of  the 
j^lc,  and  the  niinutes  in  the  Tel't-haiKl  ci>tn[i\n  reckoned  down- 
nrJi;  and  its  complement  isfxiiiid  ill  the  hottum,  and  theniiiiiitca 
>  the  rigbt-fiand  coliioiii.     On  (tic;  rfiiitrary,  if  ih«  given  angle 
■  found  at  the  bottom,  its  comptcnieiil,  ur  the  other  angV,  will  bu 
t  ibe  top  of  the  table,  and  the  niiiiHtcs  in  the  kft-hand  coluyni, 
siJist  wbieb  is  the  lug,  sine,  tangent,  or  secant,  correspond inj;  to 


1 
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BY  GUNi  KlfS  SCALt. 

tin  «U  pro|fOTtitjn«  wrotight  by  GHnfer*B  Scale,  when  tlie  first  anil 
tond  teriD't  are  of  the  Kame  kiitd,  then  the  extent  from  the  fint 
[hn  io  the  second,  will  rcnch  from  the  third  to  the  fimrth ; 
It  when  the  firct  and  third  terms  are  nf  the  same  kind, 
"be  extent  from  the  first  term  to  the  tiiird  will  reach  firom  the 
Mod  lo  the  fourth  ;  that  is,  set  onep"int  of  the  compasses  on  tbe 
Vision  expressing  the  second  term,  then,  without  altering  die 
EBingof  tne  dMujia^iSf  s  set  orte  point  on  iheilivi^oo  reprei-enttng 
S  third  term,  or  second  term,  and  the  other  point  will  fall  on  [he 
showuBC  tiie  fourtji  tcnu  or  aiAwer. 
KKow,  in  thisTast  case,  it  will  run  thus: 
lEsicud  from  lutiius,  or  liO^,  to  54",  3u',  on  the  line  nf  sines ;  that 
^eitbwill  reach  from  '^30,  the  hypotenuse,    lo  20'!  5,  the  base, 
C-tlielin«  of  numbers;  and  the  extent  fioiii  ratlius,  or  hiik;  of  90% 
IfjD  30'  on  lite  line  ai  sines,  wJi  resdi  fr&m  HO-  Cu  145  on  th« 
_B«i^Biinibcrs. 

U.0kwrve  the  Uke  in  all  that  follows,  except  in  those  proportions 
"■  "Blile  word  secant  is  meiiiioneti,  winch  may  be  readily  wrought 
r  iMntidering  the  hypotenuse  rsoitis,  as  in  the  last  c<isc;  there 
mtvg  no  lin«  of  sw^inui  on  Cunter's  ScaFe. 
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TItConOMKTRV. 

Note.  The  radius,  according  lo  the  nature  of  the  proportiog 
tnav  be  any  of  these  : 

8  l^oinu  on  the  line  of  Rhumbs,  1 90"  On  tlie  line  of  Sinec. 
♦  PoimBontbelineofTaa.Hhbs.  |45"  On  the  line  of  Tangent*. 

CASES  H.  and  III. 

The  Anghi  and  one  Leg  given,  to  find  i/ie  Hypotenuse  and  olhi 
Leg. 

The  angle  ACB  3;i^  I V,  the  leg  BC  325  miles,  given  to  find  th 
hypotenuse  and  the  other  leg, 

BY  CONSTRUCTION. 

Draw  the  line  BC,  wliicli  make  _     . 

equal  to  325  miles  ;   on  B  erect  ■^^j 
the  perpendicular  BA ;  on  C  de- 
scribe an  arch  with  the  chord  of 
eo",  and  inuke  the  angle  C  —  3!(0 
15',  through  where  thai  cuts  the  ^' 
arch  draw  AC  lo  cut  AB  in  A,   ^ 
and  it  is  done;     for  BA   being 
measured  on  tlic  same  scale  that 
KC  was,  will  be  213.1,  and  AC 
389.6  miles. 

By  making  the  Hypotenuse  AC  Radius,  it  will  be. 


To  find  the  perpendicular  AB. 


To  find  the  hypotenuse  AC. 
Ai  sine  ang.  A  36*  j.>'  9,922, 

Is  to  the  base  BC  3'2i 
So  is  radius  90° 


3.511IU 

lo.oood 


12.5118J 

To  Ike  hjpot.  AC  388.6      2.5(i9J 
By  making  the  Base  BC  Radius,  it  will  be, 

To  find  the  hypotenuse  AC. 

AsradiusStf"  

Is  to  the  base  BC  ;)25  '.>.S  I  IS 

So  i»  sec.  ang.  C  33''  15'     10,077 

To  tbf  hypot.  AC  388 .6      2.5895 


TftlGONOMETRY. 

By  making  the  Perpendicular  AB  Radius,  it  will  be. 
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To  find  the  peipendicular  AB.       To  find  the  hypoteDuse  AC. 
Ai  UiDg.  ang.  A  50^  45'      10.18334   As  Ung.  ang.  A  5^  45^      10.13334 
Is  to  the  base  BC  325  2^1 188  Is  to  the  base  BC  325  2.511JB3 


So  is  radius  90^ 


10.00000 


12.51188 
10.18334 


To  the  pcrpen.  AB  213.1     2.32854 


So  is  secang.  A  56°  45'     10.260p9 

12.77287' 
10.18334 


To  th«  hypot.  AC  St8.a      2.58953 


BY  GUNTER 


^  Extend  firom  56  degrees  45  minutes,  to  33  degrees  15  minutes, 
on  the  line  of  sines,  that  extent  will  reach  from  the  base  32S,  to 
the  perpendicular  21 3. 1 ,  on  the  line  of  numbers. 

2dly»  '  Extend  from  50  degrees  45  minutes  to  radius  on  the 
line  of  sines,  that  extent  will  reach  from  the  base  325,  to  the  hy- 
pothenuse  388.6  on  the  line  of  numbers.' 

CASES  IV.  and  V. 

Z%«  Hypotenuse  and  one  Leg  given^  to  find  the  Angles  and  the  other 

Leg. 

The  leg  AB  91,  the  hypotenuse  170  given,  to  find  the  angle 
ACB,  or  BAC,  and  the  leg  BC. 

BY  CONSTRUCTION. 

Draw  BC  at  pleasure,  on  B 
erect  the  perpendicular  BA, 
which  ipake  equal  to  91,  take 
170  in  your  compasses,  and,  with 
one  foot  on  A,  lay  the  other  on 
the  line  BC,  and  join  A  and  C, 
and  it  is  done ;  for  the  angle  C 
will  be  32°  22',  the  angle  A  57** 
38',  and  BC  143.6. 


.•x% 


/^.7./) 


By  making  the  Hypotenuse  Radius,  it  will  be, 

To  find  the  base  CB. 
As  radius  10.00000 

Is  to  the  hypot.  170  2.23045 

So  is  sine  ang.  A  57**  38'      9-9  >M7 


To  find  angle  C. 
As  tLe  hypot.  170  2.23045 

is  to  tlie  radius  10.00000 

So  is  the  perpend.  91  1.9.^904 


1 1 .95904. 
2.2304.5 


To  Bine  ang.  C  32^  22'  9.728  ^9 


To  the  base  J  43.6 


12.157r3 
10.00000 

2.15712 


rnicoNOMFTRy. 


By  m&king  tlie  perpenjicular  railiiis,  it  Will  be. 


To  find  angle  A. 
As  the  perpeuJ    890  -    2  949**iv 
U  to  rad.  lan.  45"  IO.OOO(JO 

So  u  llie  base  BC =787     2,89  597 

12-89  5117 
!2,ti4939 


To  tail.  ang.  A  +1"29'     9.94f;i8  Tollie  hyp.  AC  =  U88     3.07432 


Tofiridthphypot.  AC. 
rad.  I4in.  -ii"  Ul.OOOOO 

ts  to  tile  perpend.  890     2.949'19 
Soissec.ang.A4l<'29'  10.l2i43 

1 3.074S2 
-,  lO.OOOOO 


BV  GUXTEa. 


^Pv^^e  extent  from  737  to  S90  on  the  line  of  ntinibc-rB  wi!l  reac^ 
^'fiofn  radinsfof  45  dt'grces)  to  41"  29'  on  the  line  of  tangents. 

2d]v.  '  The  extent  from  sine  angle  C  48  degrees,  31  minutes, 

to  raaius,  or  9j  degrees,  will  reach  from  the  base  890  to  tlie  hy- 

potentue  1188,  oii  tht  line  of  numbers,' 

Sueslions  to  exercise  the  Learner  in  Trigonometry. 

tetti  1.  The  hypoleniise  4'>C  miles,  and  the  angle  opposite  p> 
ebftse  Bi,"  15'  given,  to  find  the  base  and  perpendicular.  ' 

ItU-  Base412.4and  the  perpendicular 275..i  miles. 
'jiett.  2.  The  per{)ei)d!cular  275  leagues,  and  the  angle  oppout^ 
ulhe  base  50°  1 5'  given,  to  find  the  hypotenuse  and  bfcie. 
^u.  The  hypotenuse  3j7,9,  and  ba.e  :i33.7  leagues. 
KM£j/.  S.  The  b;iKo  3^  yards,  and  the  augle  opposite  to  the  per- 
pdicular  iS"  26'  given,  to  lind  the  faypotenntie  aijd  perpendi- 

K^J<  Hypaieiiusff  55.Z'.\  and  the  perpendicular  44.4'J  yards. 
•fiitci/.  4.  The  hypotenuse   570,  and  pe);peadicular  60   mile* 
'pven,  lo  Gnd  the  base. 

W«j.  Base  666  8  miles. 

^ueM.  5.  The  liypoteoiise  1 50,  and  the  base  90  miles  given,  to 
Gild  the  perpendicular. 

Jns.  Perpendicular  120  inilc;. 

Suesl.  6.  The  base  1 60,  and  perpendicular  200  leagues  given,  ^3 
fiodtlie  hypotenuse^ 

t250  leagues. 
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INTRODUCtlON 


ART   OF    NAVIGATION. 


Before  wc  begin  Navigation,  it  may  not  be  improper  to  give  t 
Learner  some  idea  of  the  System  of  the   Universe,  commonlj 
called  the SnlaT,  orCopernican  System,  which  is  as  follows; —       , 

The  Sun,  that  immense  and  amazing  fountain  of  heat  and  ligtW 
of  the  whole  systemi  is  placed  near  the  common  centre  of  tfae  or- 
bits of  seven  opaque  spherical  bodies,  which  make  their  revolutioni 
round  it,  in  less  or  more  time,  according  to  their  several  distunceft 
from  it. 

Mercury  is  nearest  to  the  Sun,  and  receives  its  light  ftnd  heat 
fipom  it,  and  revolves  round  it  in  ellipsis  in  two  monins  and  ti,ven- 
ty-cight  days. 

Venus  is  sorhctthat  higher  in  the  system,  and  describes  its  ellipsis 
round  ihe  Sun  in  sereii  months  and  fifteen  days,  and  becomes  oar 
evening  and  morning  star  by  turns. 

The  Earth  is  next  to  Venus,  and  describes  an  ellipsis  i-ound  the' 
Sun  in  .I65idays,  or  one  year,  which  being  at  a  greater  distaboa 
IVom  the  Sun  than  the  forrtier  planets,  and  therefore  receiving  tea|J 
of  its  light  and  heat,  to  make  up  the  deficiency,  the  wise  AatbcV 
of  Natiirfe  has  caused  a -.econdary  planet,  called  the  Moon,  tomor* 
roiind  It  in  ^7  days,  12  hours,  and  44  minutes  ;  it  receives  its  ligbfe 
and  heat  from  the  Sun,  and  reflects  it  upon  the  Earth,  whieh^  t^ 
some  measure,  compensates  for  the  absence  of  tbe  Sun,  durmg  t"" 
*i1Ufer  sbasons,  in  the  Slorth  and  South. 

Mars  is  still  higher  in  the  System,  and  takesaVarger  circuit,  1 
volvin^  round  the  Sun  in  I  yea',  10  months,  and  22  days. 
'  ^upitler  is  the  Wgeifl  of  aft  the  planets,  and  descrilies*  l«Vg«fl 
lipsis  round  the  Sun,  in  li  years,  10  months,  '21  days;  there Bl 
four  Satellites,  or  Moons,  moving  round  it ;  tbey  receive  the 
light  from  the  Sun,  and  reflect  it  upon  their  primary  planet,  a  ''' 
Moon  docs  upon  the  Earth. 

Saturn  revolves  round  the  Sun  in  294  J6<"'''i  1>^  ^  Moons  whld 
move  round  him,  and  is  also  surrounded  with  a  prodigious  ring  < 
atinofpliere. 

The  Georgium  Sidos  is  the  most  remote  of  all  the  planets,  a 
is  attended  .by  tuxi  Satellites :  the  first  or  nearest  of  which  perToi' 
a  .-lyfiodival  revolution  in  about  8  days  and  three  (quarters. 


I>^rt.»«imTt*. 


JNTRODVpTlON  TO  NAVIGATION. 

The  «ecoHd  (ivlich  is  about  half  as  far  again  distant  froip  itJ- 
fintpary  plstiet)  isabout  13  days  and  a  half  in  performing  its  syh'o- 
^icat  ff  volution. 

The  6xed  ^tars  are  sgppQsed  to  'be  of  the  same  matter  wit|i  tbft 
Sun,  and  DiaOe  for  the  same  ends  ;  eacl)  of  them  the  centre  of  its 
own  proper  s^stens,  baring  planets  maving  round  them,  as  our  Sua 
has. 

Coiapts  axs  a  K>rt  of  plsJieta  ^oviog  round  the  Snn,  in  ellipse^ 
so  very  obloiij;,  that  their  visible  parts  seem  to  be,  in  a  lu^tl^l^ 
{unholioal,  'but  liave  such  vast  atmospherics  ftbout  them,  and  t«Us 
Uerived  froni  the  same,  especially  when  ihey  come  near  the  Sqn, 
a*  imply  tluim  desigued  for  very  different  purposes  from  the  otntir 
piajieu. 

Having  given  a  cursory  View  of  the  System  of  the  UniVerse,  we 
sliall  now  consider  die  Earti),  a  little  more  particuiarly  :  a  perfect 
knowledge  of  the  figure  and  motion  of  which,  with  various  real  and 
imaginary  lines  upon  it,  is  absolutely  necessary  in  the  Art  of  Nati- 
gation. 

The  land  and  water  of  this  Eartli,  or  Planet  upon  which  we  tiy?, 
make  a  composition  of  a  spherical  form,  or  rather  an  oblate  Bgure, 
called  the  'J'«rraqu£CMis  Globe,  which,  by  Uirning  round  its  axis 
every  24  houra,  from  West  to  East,  causes  all  ibe  heavenly  bodies 
to  revolve,  a^)paren[ly,  from  East  lo  W^st  in  the  same  time,  mak- 
ing ihe  vivjssiiudes  of  the  day  a^d  »lght ;  and  this  Earth,  logtitli^ 
>vith  iu  jyioon,  by  moving  round  the  Sup  in  I  year,  or  in  365  d^yfl 
6  hours  iieajly,  firod.uce«the  seasons  of  tlje  year,  viz.  Winter,  Suni- 
mtT,  j^utunjn^  and  Spring. 

The  Lurth  Ls  endowed  with  a  wonderful  principle  of  gravitation, 
wbereljy  all  its  parts  are  strictly  iniited  together  ;  and  all  bodies 
tliai  ai^loo«£upon  it  closely  adhere  to  its  surface,  tending  directly 
10  us  centre.  Hence  it  is,  that  ships  are  able  to  sail  with  the  same 
facility  evcrjfjvhere  (void  of  impedijuenis)  upon  the  surfaoe  ott^e 
^ea,  quite  round  the  Terraqueous  Globe,  and  thai  (as  to  itens^, 
tliere  is  no  such  thing  a»  an  upper  or  lower  part  of  the  Earth  ;  for 
\ft  the  inhabitant  he  in  what  partsycver,  he  will  there  gravitate  (o- 

"'-  the  Earth's  centre,  and  imagine  himself  to  be  on  the  highest 

of  its  surface ;  from  whence   he  will  observe  the  Heartsus 

a  large  vault  over  bis  bead,  and  his  Antipodes  be  will  ^ma- 

lo  be  direct  under  him,  as  they  will  also  theirs  for  the  Uk« 

According  to  this  law  of  Gravity,  if  the  Earth  were  at  ^e^ 
(and  nut  acted  upon  by  any  other  power),  and  its  mrts  J»ose,  or  its 
Mirface  all  over  covered  with  a  deep  Quid,  it  would  naturally  f((^ 
itself  into  a  true  Sphere  or  Globe.  But,admtttiog  theitatthrevol?«« 
about  its  own  axis,  with  a  rapid  motion  from  West  to  East,  in  $(4 
l^oucs,  ilie  gravity  towards  its  centre  will  thereby  he  disturbed, 
.Ai)d  all  riic  parts  endeavour  to  liy  (»ir  from  the  k^us  of  the  m<3t.wiu\ 
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and  lliis  inclination  is  greatest  to  tfiHt  part  of  llie  surface, '(rlifi 
at  the  preatcsi  ilisiance  from  cheaxis  -,  and,  comeqiienlly,  ihe 
vjty  towards  ihe  centre  is  there  tlje  least,  whence  it  will  full 
that  those  parts  which  gravitate  tlic  least,  nuist  j-ield  or  give  waj 
to  ihofe  that  hare  a  p-Pate;-  cavitation,  to  restore  an  equililiriumi 
■fid,  consequently,  htfe  wilHic  formed  a  Spheroid,  whose  gTeateal 
diatn^tpr  will  be  perpendicular  lo  the  asis  of  motion  (common! 
tailed  the  Earth's  nxis],  and  the  shortest  diameter  Ttill  be  the 

m'-  .    ,       -, 

,  It  is  demftiistratcd  by  the  writers  on  mechanics,  tnat  the  thn^r' 
^f  the  periodical  %'i1)raiions  of  alt  pendulums  of  equal  lengths 
Tn 'a  cerfaiii  proportion  to  the  gravity  hy  which  they  are  acted  upmy; 
.jitid  it  has  also  bpen  demonst rated,  that  gravity  acts  in  a  certain  pro* 
Portion  to  the  distance  from  its  centre.  Hence,  by  the  helpof  pen- 
i3uliittis>  we  nrijy  find  the  proportion  oi'giaf  itv  upon  »ny  portofttw 
'ra'nH  ;  and  ooiiseqiienlly,  the  pn)  portion  si  distance  of  that  part  to 
tlic  distance  of  any  other  part  from  the  Eartli's  centre.     Now,  it 
tiiw  been  found  !iy  evperience,  that  the  degree  of  gravitation  u] 
tlifc  Eflrtji'n  surface  under  the  equinoctial,  is  to  the  same  in  aity  ^ 
'ra.llel  of  latitude,  in  the  satne  proportion  (as  pear  as  observati 
'jOiild  he  mnde)  that  itivouldbe;  if  the  wiiole  boHyof  theEatth' 
'cprjipoied  of  a  flaidsubKtar!ee,aiid  ;.()  formed  itself  into  snch  a  figi 
laa,  jLoiiVc-mcntioned.     H^nce  we  ni.iy  ififcr,  that  tlie  .Earth  is( 
'Spheroid;  and  itis  greatest  diamctfer  (which  is  under  the  liquitii 
'liaij  is  compuii'd  to  he  to  the  lesser  diameter  (which  is  under 
Poles,  or  the  lavilj's  axis),  as  389  to  288  ;  and  consequently, 
»L)ace  itpon  the  t'artli's  surface,  answerjnt;  to  a  degree  of  a  gr< 
tirclc  where  it  is  the  greatest  (or  under  the  Equinoctial),  is  to  tl 
^^ace  answering-  to  a  degree  near  the  Poles  (where  it  is  leaM); 
289  to'  233;   or  as  U>X)  to  L'96,5  nearly;  but  this  difference 
iKJ'&niall,  that  in, at!  astronomical  and  geot^raphica!  cases^  fbe  ttgi 
(tf*  the  Eanh  may  be  esteemed  truly  "prierical,  though  the  so 
diffcrenre  from  it  dries  sensibly  alTecl  the  motions  of  peuduluias, 
That  the  earth  is  round,  or  nearly  so,  will  appear,  not  only  fr 
(lie  circular  shadow  it  has  upon  the  Moon,  when  tliat  body  bi 
'pet»  to  be  eclipsed  by  it,  but  also  from  the  very, appearanac  of 
nta,  and  the  many  observations  made  by  persorisstanding  upon- 
sSifre,  iiVid  viCHinjj  a  ^hip  i!e|i!iLiinp;  from  the  port ;    ihey  first  ' 
Mffht  of  the  body  ol"  the  vessel,  "liilsi  they  can  stdl  seethe  rim 
^anduppiruiosi  sails  ;  hut  asllie  sliip  recedes  farther,  they  lose  m| 
"pfthPse  also,  is  if  the  whole  wer.;  sunk  in  tlie  deep.     Again,    is 
"ililp  roaklng  towards  tb«  land,  [be  mariners  first  descry  tlie  tops 
"Bier-ples,  trees',  &cJ   poiminc:  above  ibe  water  ;  next  they  »«)"  ' 
'iftftldings  themselves;    u^nl  luMly  the  shore,  wliicb  can  only  be' 
*C'Tecis  uf  the'Karth's  njtiindiiy. 

1     Itsbririg  aglohe  is-also  ('onfirmed  by  the  many  vovnges 
'htfrtrbWTi  niatle-fyiitid  it  froat  E«s*  to'Westi  fif»t  by  Maj 
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•hip in  the  years  1519,  1520,  1521,  in  1124  days;  by  Sir  Francis 
Drake,  in  the  years  1577,  1578,  1579,  1580,  in  1056 days;  by 
the  hte  lord  Anson,  in 4  years ;  and  lately  by  the  Captains  Byron^ 
Carteret,  Cook,  and  Clarke,  accompanied  with  sevend  able  ma- 
thematicians and  naturalists,  whose  ooservations  and  discoveries  do 
honour  to  .this  nation,  as  v^ell  mf  greatly  contribute  to  the  improve* 
ment  of  (Jeography  and  Navigation  :  they  having  discovered 
many  islands  in  the  South  Seas,  which  were  formerly  unknown  to 
Europeans. 

The  little  unevennesses  of  the  Earth's  surface,  arising  from  the 
hilla- and  Tales,  are  no  material  objection  to  its  being  considered  as 
round  :  since  the  highest  hill  or  mountain  bears  nut  so  great  a  pro- 
portion to  the  bulk  of  the  Earth  itself,  as  the  little  rising  upon  the 
ootjtof  an  orange  bears  to  the  bigtiess  of  that  fruit/ 

In  order  to  describe  the  position  of  places,  geographers  have 
found  it  necessary  to  imagine  ceitain  circles  drawn  upon  the  sur- 
face of  the  Earth;  to  which  they  have  given  the  names  of  Equator, 
Meridian,  Horizoo^  Parallels  of  Latitude,  &c. 

l.The  A<is  is  astraight  line,  imagined  to  pass  through  the  centre 
of  the  Earth  ;  the  extreme  points  are  the  Poles,  on  which  the  L^arth 
is  supposed  to  move,  one  called  the  Arctic,  or  North  Pole,  and  the 
other  the  Antarctic,  or  South  Pole. 

II.  The  Equator  is  a  great  circle  under  the  Equinoctial  Line  in 
the  Heavens,  compassing  the  Earth  in  the  middle,  between  tlie  two 
Poles,  and  divides  it  into  two  equal  parts,  called  the  Northern  and 
Southern  Hemispheres :  from  it  the  latitude  of  places  is  reckoned, 
either  North  or  South ;  and  on  it  are  counted  the  deorees  of  longi- 
tude from  East  to  West.  This  circle  is  called  tlie  Equator,  because 
when  die  Suti  comes  to  it,  which  is  twice  a  year,  viz.  about  the 
21st  of  March,  at  his  entrance  into  Aries,  imo  agpin  into  Libra 
aboot  the  23d  of  September,  he  makes  cq.ial  day  and  night 
ihmughout  the  World. 

III.  The  Meridians  are  circles  which  pass  through  the  Poles  of 
the  Earth,  the  Zenith,  and  Nadir,  crossing  the  Equator  at  right 
angles,  and  dividing  the  Earth  into  two  equal  parts,  one  East  and 
the  other  West ;  and  are  so  called,  because,  when  the  Sun  comes  to 
the  meridian  of  any  place,  it  is  then  noon  or  mid-day.  They  are 
infinite  in  number,  for  all  places,  from  East  to  West,  liave  their  se- 
veral meridians  :.iH>f  these,  one  is  called  the  first  or  chief  Meridian, 
from  which  the  longitude  of  places  is  reckoned  ;  it  is  of  special  note 
•ad  use,  but  variously  placed  by  geographers ;  some  placing  it  at 
London,  others  at  Paris,  Tenerine,  &c. ;  and,  since  the  Earth 
turns  once  round  its  axis  in  24  hours,  every  point  upon  its  surfaco 
jlescribinga  circle  of  360  degrees  in  that  time ;  therefore,  any  place 
7'ng  15  degrees  to  the  East  of  us,  has  the  Sun  upon  its  me- 
ridian one  hour  sooner  ;  or  it  is  twelve  o'clock  with  the  eastern- 
"Jost,  when  it  is  eleven  with  us  ;  and  any  place  15  dejrcei  to  the 
'^^estward  of  us,  has  the  Suu  oue  hour  aiter  ui« 
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IV.  Latituje  ittheneiirebtOisUQceofanjrpl^ceffvsi  t)ie  Equa, 
tor;  Uu  tnintsured  onatiarcb  of  the  Meridian,  t9t«fce|ite(l  b^weeu 
the  pliice  um]  tlie  tC(]u«wr,  and  tberefor«  can  iiert^r  e-TWtfd  HO  de> 
gTMs.  It  lakes  its  name  a^icording  as  tlie  pliice  ij  silu^tfU,  eitlier 
Nartli  or  South  of  the  Equiitur;  therefore,  ^1  pUceji  ihat  lie  at 
tl)«  same  distiuice  Trom,  and  on  thf:  ^amo  ^de  of,  tlic  Kquittor^  lut 
tuA  la  be  unJ^r  the  aaoie  parallel  of  Latitude. 

IVraJlels  of  latitude  are  circles  pafoUel  to  die  f-n«ator. 

The  difTerence  of  Latitude  is  an  arch  of  the  meridian,  coeUJfli 
between  two  parallels  of  lAtitiidei  or  it  is  tJvelea^  tii»taneeaf  ibq 
parsllels  of  Latitude  of  t^vo  places,   showing  how  faroue  oflhei 
u  t«  the  northward  or  southward  of  the  otliur ;  and  caii  oeyer  exi 
ceeJ  180  degrees, 

V,  The  Longitude  of  snj'  place  on  the  Kartbi-i  exprcssedliyjL 
trch  of  the  EtjHator,  showing  the  easi  or  w^t  distance  of  Uie  Jiie 
ritliitnof  that  place,  ffom  some  fixed  meiidiao,  whefQ  LoiigiLuiiel 
reckoned  to  liegjn. 

Difference  of  Longitude  is  an  arch  of  the  Hquator,  intercepta 
l>eti,veen  the  meridians  of  two  places,  showing  how  far  one  of  tljei 
is  lo  the  eastward  or  westward  of  the  other, 

Longitude  beghis  at  the  meridian  of  aonie  place,  and  is  coanti 
from  thence  both  eastward  and  westward)  andean  never  ciiceed  i: 
degrees. 

VL  The  Horizon  is  that  apparent  circle  wltich  limits  or  boi 
ttie  viewof  a  spectator  on  the  sea,  or  an  extended  plain;  the  eye 
tibe  Kpec tutor  being  always  supposed  the  centre  uf  his  horizon.' 
Kvery  part  of  this  circle  is  90  degrees  from  the  centre  of  it  over  o 
'beudg,  nbieh  point  is  called  the  Zenith ;  and  the  |X)int  of  the  He 
•vens  op|>(>site  lo  it,  or  under  our  feet,  is  called  the  Nadir. 

When  the  Sun  or  Surs  come  aboxe  the  easternmost  part  of  t| 
Horizon,  tbey  are  said  to  rise  ;  and  when  tbey  descend  the  wei 
em  part,  tliey  are  s-aid  to  set. 

When  a  snip  is  under  the  Equator,  both  the  poles  are  in  tl 
Horizon  ;  and,  in  proportion  as  she  sails  towards  either,  or  incisai 
lier  lalitnde,  thai  pole  is  seen  proportionably  above  the  Hutisc 
.and  the  other  di.iappears  as  much  :  but  when  a  ship  is  sailing  i 
wards  tlkC  Kqoator,  or  decreases  her  latiiude,  she  depresses  the  el 
.vated  pole ;  that  is,  iu  distance  from  the  Horizon  <lecreas^s  : 
jHiquenily,  the  latitude  of  a  place  is  always  equal  to  xhe  elevi 
uf  the  pole  above  the  Horizon. 


Hew. — >-H«rc  ttw  Teacher  wt11.p«rhapi,'find  it  co 
et  ihs  World.lKfjre  him',  wheteon  he  can  point  om  the 
giluiJct,  &c.  to  ihe  Pupil,  11  [hat  will  Mrcnsihcn  lui  a 
.  "ihan  h"  tin  j^niihly  Have  hjr  only  ruding  fh«m  o"et 
Muiief  Ai  ms of Ciunier'sSckle  ind  thcQiiadnot. 


»enicmio)un>G|»be.nrl 
teveril  PtuiliaD!,  Liiiiudo,  ] 
jnory,  at)il  give  bim  a  better  i 
The  mac  mif  be  obicra 
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ThU  circle  is  represented  by  tlic  Marhie 
'    ihTo  ^2  points  or  rhumbs,  each  1 1"  1 3', 

The  Tropies  arc  two  circles  paraHet  to  the  Equator,  and  distant 
from  it  2i  degrees,  38  luiouteS;  that  on  the  north  side  of  it  it 
called  ilie  Tropic  of  Cancer,  at  whiohthesuii  has  its  ^eateet  north 
ilecllnation ;  then  making  to  us,  and  all  places  in  norcli  latitude,  th« 
longest  day  and  shortest  night,  which  is  about  ihe  twenry-lirst  of 
lime.  The  other,  on  the  south  side,  is  called  the  Tropic  of  Ca- 
I'icnm,  at  which  tile  sun  has  its  |rreatestBduth  declination,  maluni 
:,'ti  our  Mhortest  day  and  longest  night,  which  is  about  die  Tlii  of 
I'Lcetnber. 

The  Polar  Circles  are  also  parallel  to  the  Equator,  compassinv 
tlii>  poles  of  the  world  at  21  degresn,  !i8  minutes  distance;  that 
about  the  NoitlKPole  Is  called  the  Arctic  Circle,  and  the  other  is 
called  the  Antarctic  Circle. 

These  Tropics  and  I'olar  Circles  divide  the  glolje  of  the  earth 
Inio  3  parts,  ealled  Zones,  of  which  3  were  accounted  hy  the  An- 
cients to  be  so  iniemperate  as  to  be  uninhabitabtu',  the  Zoiiee  aro 
called  Torrid,  Frigid,  and  Temperate;  that  is,  I   Torrid  or  Bum- 
in^:  Zone,  '2  Temperate,  and  2  Frigid  or  Frozen  Zones. 
The  Torrid  Zone  is  all  ihat  space  of  the  earth  and  sea  which 
^^kl  beiwe«tt  llie  T>iopica  ttf  Cancer  and  Ciipricorn,  and  is  near  47 
^Hbgrees  broad :  its  inhabitants  see  the  shadow  oftheiiun  turn  some- 
^^^Kt  towards  one  pole,  and  sometimeB  towards  the  other. 
^HrTbe  two  temperate  Zones  are  those  s|mces  of  the  earth  and  eea 
eoTiClinetJ  bctiveen  each  Tropic  and  the  PotarCircics  \  the  inhabi- 
tanls  of  the  North  Temperate  Zone  have  iheir  shadow;!  at  noon 
fall  north,  and  those  of  the  South  Temperate  Zone  have  their  sha- 
dows  at  noon  fall  «outh. 

The  two  Fripd  Zones  are  enntained  between  each  Polar  Circle 

aiid  its  pole;  those  who  inhabit  them  have  their  shadow  always 

I  running  ronnd  them,  according  to  the  dilferent  motions  of  the 

ClitDatirtareThosetracts  of  ihe  earth  bounded  by  imaginary  linci 
'BiioR  parallel  to  the  I^qnator,  and  of  such  a  breadth,  from  south 
'  nn,  liiat  the  length  of  the  artificial  day  in  one  surpasses  that 
eother  by  half  an  hour. 

4iB  inhabitants  of  the  earth  aredistin^oished  by  the  several  mc- 
^^  l»Tra  and  parallels  tinder  which  they  live,  end  are  denominated 
l^ctlher  PeciiEci,  Antiseci,  or  Antipodes. 

The  Peiiaci  ate  those  people  of  the  earth  who  live  noder  tha 
'iAfnb  parallels,  but  opposite  meridians. 

The  Atttidtci,  arc  those  people  of  the  eartli  who  live  under  the 
same  meridians,  bot  opposite  paralleh. 

Tiie  Antipodes  are  situated  directly  oppoflte  to  each  other,  the 
,feet  of  the  one  directly  against  therevt«f  the  other,  lying  under 

Konte  parallels,  and  opposite  meridians.     It  is  midnight  with  one 
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when  it  is  noon-cluy  with  the  other  ,1  the  longest  day  with  ih^  q 
is  tile  shortest  with  tlieothec;  ihe  lenpth  of  the  day  wiUi  the  Q^ 
11  equal  to  the  other*!,  ni^ht ;  and  tlie  seasons  are  oppositt^  Ijcin 
sntnitier  with  one  when  it  i«  wifiier  with  the  other,  ., . 

Tiie  Keal  Piirts  arc  tt&rth  snd  water,  generally  divided  uitofw 
panit  or  tiuanefs,  c^l:ed  Europe,  A^iu,  Africa,  and  Acnerica ;  e 
of  tbesBt  sikI  tPriHetiiienily  the  whole  Glohe,  is  divided  into  coj 
Deittx,  inlands,  seas,  iSic. 

A  (oiitiherit  is  a  ^reat  (juastily  of  taiid,  not  divided  ^  the  %^ 
vberejti  arc  several  empires,  kingdoDis,  and  countries  conjoiDe< 
M  Europe,  Asts,  and  Airicu,  arc  one  Coiitiiient,  and  America  aof 
ther. 

An  Island  it  a.  part  of  the  earth  that  i'^  environed  or  encompass^ 
lOund  l>y  the  aea,  as  Great  Britain  and  Ireland. 

A  iV-niftsula  is  a  part  of  lajul  almost  surrounded  with  nater,  sal 
one  narrow  neck  ot  land  which  joins  the  same  to  the  Continent. 

An  Uthinu^  is  a  narrow  neck  of  land  joining  the  Peninsula  | 
the  Continent,  by  which  the  people  may  pass  from  one  to  1" 
ottier. 

A- Promontory  isa  high  part  of  land,  stretcliing  itself  into  tn 
tea,  the  extreoiity  of  which  is  called  a  Cape  or  Headland. 

A  Muuni'ain  is  a  rising  pant,  of  dry  land,  over:  topping  the  3<ya; 
.cent  country,  and  appearing  first  at  a  distance. 

The  ^arth  being  encompassed  by  water,  whose  washings, 
surrounding  the  dry  land,  cut  and  shape  many  winding  Da<r 
creeks,  and  ineaiiclenng  inlets,  and  extending  itself  round  them  a 
is  but  one  continued  ocean. 

An  Ocean  is  a  v^t  coUeption  of  salt  water,  separating  Conti 
ncnis  from  one  another,  and  washing  their  bortlers  or  shores. 

A  Sea  is  e  part  of  the  ocean,  to  which  we  must  sail  through  sot 
Siniit,  IIS  the  Mediterranean  and  Baltic  Suas. 

A  Sicait  isa  narrow  part  of  tjie  ocean,  lying  between  twoshor 
and  opening  a  way  into  some  sea,  as  the  Straits  of  Gibraltar,  ll 
Wd  inu  the  i\1editerranean  Sea,  and^the  tiound,  which  leads  11 
UicUallicSea. 

,A  Crctik  or  Covcjp  a  small  narrow  part  of  the  sea  or  river*  tin 
goci  lip  but  a  little  way  into  the  land. 

A  bay  is  a  great  inlet  of  the  faiid,  as  the  Bay  of  Biscay-,  add  the 
Bay  of  Mexico ;  otherwise  a  Bay  is  a  station  or  road  ior  ships  to 
aiiL-liiir  in. 

•  A-IJi»er  is  a  considerable  stream  of  water,  issuing  out  of  one  or 
Taiious  spriitR!^,  and  continually  gliding  along  till  it  discharges  it- 
MilT  tiitw  liie  f^a.     The  lesser  streams  are  called  Rivulets. 

A  Litkc  U  that  which  continually  retains  and  keeps  water  lu.i 
«3  tite  Lake  Zair,  in  Africa,  and  Nicaragua,  in  J^me^ca.  ^ 

A  Gulf  i>  a  part  t>f  ttie  Ocean  or  Sea,  contained  betw^nV 
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Pahores,  and  is  every  where  environed  hy  land,  except  its  entrance, 

rarhere  it  commuDicates  with  other  bays,  sets,  or  oceans. 

I      There  are  five  Oceans,  namely,  the  Northern,  the  Atluutic,  the 

r  Pacific,  the  Indian,  and  the  Souiheni. 

I-    The  Atlantic  Ocean  is  usually  divided  into  two  parts,  one  ciiiJed 

vtfie  North  Atlantic  Ocean,  and  the  other  the  i!K}i]th  Atlantic  or 

^£thiopic  Ocean. 

The  Northern  Ocean  stretches  to  the  northward  of  Earope,  Asa, 
■Mid  America,  towards  the  north  pole. 

The  Atlantic  Ocean  lies  between  the  Continents  «f  Europe  und 
* ''    a  on  the  eaet,  and  America  on  the  west. 

tM  part  of  the  North  Atlantic  Ocean  lying  between  Europe 
r*ad  America  is  frequently  called  the  Western  Ocean. 

The  Pacific  Ocean,  or,  as  it  is  sometimes  called,  the  .Soiith  Sea, 
is  bounded  by  the  western  and  north-west  shores  of  Atnenca,  mid 
by  the  eastern  and  nortli-cast  shores  of  Asia. 

The  IndiaflOcean  washesihe  shores  of  the  eastern  coast  of  Africa, 
md  the  south  of  Asia,  and  is  bounded  on  the  east  by  the  InJian 
|uianils  and  the  southern  contiiipnt. 

The  Southern  Ocean  extends  to  the  southward  of  Africa  and 
merica  towards  the  south  pole. 


ABBREVIATIONS. 
Alt.  Altitude — A.  M.  before  Noon— App.  Apparent. 
AR.  Right  Ascension — Amp.  Amplitude — Aug.  Augmentation 
■"-Cornp.  Complement. 

'Col.  Column— Cor.  Correction — Cou.  Course — Dec.  DeclinH> 

-Dep.  Departure. 
Dia.  DiarneUT — Dist.  Distance — Diff.   Difference — Dip.   l>e- 
Iression  of  the  Horizon — Ela.  Elapsed. 

Erpi.  Equation — Eqiia,  Equator — Hor.  Horizon — Lat.  Latitude 
— ^Log.  or  L.  Logarithm. 

L.  L.  Lower  Limb— — Wag.  Magnetic — Mer.  Meridian — Merid. 
Meridional — Mid.  Middle. 
W    Nat.  Natural— Nau.  Aim.  Nautical  Almanac — Ob».  Observed  or 
■ftiservation— Par    PardHel. 

W  Parx.  Parallax — Perp.  Perpendicular— Pol.  Polar — Pro.  or  P. 
MProportional — P.  M   After  Noon. 

ReF.  Refraction— Rad.  or  R.  Radius— L.  R.  Logarithm  Ratio— 
Semi  Dia.  Half  the  Diameter. 
U.  L.  Upper  Limb — Zen.  Zenith. 


I 


NAVIGATION. 

The  great  end  and  ImsineBs  of  Navipaiion  is  lo   instruct  iha 
nrnriiierfmw  to  conduct  a  ship  thrmigh  tiie  wide  and  pathless  oceanj 
to  [lie  rcuiutest  parts  of  the  world,  the  safest  aud  shortest  way, 
passages  navi};able. 

l"'or  the  due  and  regular  performance  of  which  n re  requisite— ^ 
A  perfect  kciowtedgc  of  the  figure  and  motion  of  the  rarih,  the  va- 
rious real  itnd  imaginai'v  lines  npoii  it,  so  as  to  be  able  to  ascertaia 
the  real  disiuiice  and  situation  of  places  with  respect  lo  nne  atio- 
iher,  with  the  use  of  the  several  instruments  made  use  of  in  tnea^ 
sufiitg  the  ship's  way ;  such  as  ih«  log,  half-minute  glass,  quadrant^ 
or  sextant,  to  take  the  altitude  of  the  sun  and  stars  ;  compass,  to 
represent  the  sensible  horizon  ;  and  iizimuth  compass,  to  lake  thi, 
aziinnih  or  amphtude  of  the  sun,  in  order  to  know  the  variatioit  d 
tl]e  magnetic  needle;  maps  and  charts  of  the  seas  and  lands,  toge^ 
thcr  with  the  depth  of  water,  Uie  times  and  settings  of  the  tiden 
upon  the  coasts  ue  may  have  occasion  to  approach  near ;  a  com] 
tent  knowledge  of  currents ;  of  the  mould  and  trii'n  of  the  ship,  a 
the  sail  she  bears,  that  so  due  allowance  may  be  made  for  leeway : 
by  help  of  these,  and  skill  in  the  navigator,  he  may  know  at  al 
timet:  the  pince  the  ship  is  in,  which  way  he  must  steer,  and  fao« 
far,  to  gain  his  intended  port. 

Notwitbstaniling  what  has  been  said,  it  may  not  be  improper  ben 
to  observe,  that. 

As  latitude  is  counted  from  tbe  equator  upon  an  arch  of  the  ra©' 
ridian,  north  and  south,  the  difference  of  latitude  between  tW) 
place*:,  both  nortli,  or  both  south,  is  found  by  sjibtraciing  the  les 
[aiitnde  from  tbe  greater;  but  if  one  liititude  be  north  and  th| 
other  south,  the  sinn  is  the  riift'erence  of  Uiitude. 

ConseqiiPUtly,  if  a  ship  in  north  latitude  sails  northerly, 
south  latitude  southerly,  she  increases  her  latitude;  but  in  i 
latilude  sailing  southerly,  or  in  south  latitude  sailing  nortlietty,  & 
decreaiics  her  latitude;  because  she  sails  nearer  to  tbe  equatoi 
from  whence  the  latitude  is  reckoned. 

Wherefore  in  north  latitude  sailing  northerly,  or  in  south  lat 
lude  sailing  southerly,  the  dilference  of  latitude,  added  to  the  i 
Uido  left,  gives  tbe  latitude  in. 

In  north  btitude,  sailing  southerly,  or  in  south  latitude,  sailil 
noTiberiyi  tbe  dilTerence  of  latitude  subtracted  from  the  latiur 
left,  gives  the  latitudi:  in, 

■\V*hcn  the  latitude  decreases,  and  tl>e  difference  of  latitude 

£  eater  than  Ibc  latitude  sailed  from,  subtract  tbe  latitude  left  fro 
a  ditfercnce  of  latitude,  the  remainder  will  be  ibe  latitude  in,  ai 
of  a  different  u:iiue ;  for  it  is  plain  that  the  ship  has  crossed  tl 
C^uirtor. 


NAVIGATION. 
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As  the  longitude  is  counted  from  the  first  meridian  cast  and  west^ 
until  it  comes  to  the  opposite  meridian^  it  cannot  exct^ed  180  de- 
grees. 

The  difference  of  longitude  between  two  places,  being  both  cast 
or  west,  is  found  by  subtracting  the  less  longitude  from  the  greater ; 
but  if  one  be  in  east  longitude,  and  the  other  in  west,  their  sum  is 
the  difference  of  longitude. 

Therefore  in  east  longitude  sailing  easterly,  or  in  west  longitude 
sailing  westerly,  the  difierence  of  longitude  added  to  the  longitude 
left,  gives  the  longitude  in. 

In  east  longitude  sailing  westerly,  or  in  west  longitude  sailing 
easterly,  the  difference  of  longitude  subtracted  from  the  longitude 
left,  gives  the  longitude  in. 

When  a  ship  sails  east  or  west,  until  she  passes  the  opposite  me- 
ridian, or  180  degrees,  she  changes  her  longitude,  or  comes  into  a 
longitude  of  a  dinerent  name. 

What  has  been  said  will  be  rendered  familiar  to  the  leai[ner  by 
the  following  examples. 


Exam.  I.  What  is  the  difference  of 
latitude  between  London  in  lati- 
tude 5^32'  N.  and  Rome  in  lati- 
tude 41^54' N.? 


From  London  lat. 
Subtract  Rome's  lat. 


Rem.  the  Diff.of  lat. 


DifT.  in  miles        — 


51  31?  N. 
41  54  N. 

.9  3S  N. 
60 

578 


Exam.  IIL  Required  the  difference 
of  latitude  between  Cape  Tinisterre 
and  Cape  Roque  in  South  Ame- 
rica } 


Cape  Finisterre's  lat. 
Cape  St.  Roquc's  lat. 

Diff.  of  lat. 


0         1 

42  53  N. 

5 

6  S. 

47 

59 

60 

Exam.  II.  A  ship  frum  latitude 
2./**  17'  S.  sails  southward  until 
her  dilVerencrot"  l;iiitM«le  beJ74 
iniles>  what  latitude  is  she  corns 
to? 


liatitudesaih'd  fr 
Diff.  of  lat.  374-7 

oni 

-60 

= 

o 

29 
6 

1 

'7  ^. 
US. 

Lat.  in 


36    31  S 


Exam.  IV.  A  ship  from  IntituJe 
8*"  25'  N.  tails  south  6()0  miles, 
what  latitude  i:-  ^he  in? 


From  diff.  of  lat.  600 
miles,  -r-  6o         = 
Sub.  lat.  lett 

To  00  S. 

S  23  N. 

1  35  S. 


Diff.  Lat.  in  miles         S879 

■  In  the  last  example  it  is  plain,  that  as  the  difference  of  latitude 
is  more  than  the  latitude  left,  the  ship  must  have  crossed  the  equa« 
tor,  and  consequently  come  into  south  latitude. 

■  Note.  When  one  of  the  places  has  no  latitude,  or  is  on  the 
equator,  then  the  latitude  of  the  other  place  is  their  difference  uf 
latitude. 


KAVteA'riON. 


*X«il.  V.  Wbat  II  tite  (iiffrrencv  ..I 
liilgittulc-  bctHL-eii  Cvpp  .Fim> 
Vrn-  «ni  lUc  viM.foint  ol'  Uu»- 


t  roiig. 


Cii'.-  Charles's  long. 
1)11)1  uf  lung.  406  BiiIcs-< 


E»AM,VU.Wha(  is  the  .iiffmnw 
ot  li>ngltudc  beiRti-n  BaKtluiia 
mtt  Lisbon  i 

Itu-cvlutttVlong.  2  10  F.. 

1.  .u.uMong.  9     7W. 


tXAX.  pC.  Wtiaf'U  lie  (Jiffcrttici 

nf  Idnntriidi-  lii-twefH   Nangasaki 
■- '  •■!  Si.  Chrisloplicr'B  ? 


iiiftluflong. 


167  26  W. 


l^xAU.  VI.  A  >hip  bota  Cap« 
Clmrlrii,  ill  Virgin itt,  Mib  pft^iwanl 
ti  I  Ikt  OinvKiH'i:  of  li>n^)Cud« 
be  400  iiiiUs,  wtiac  luagitudc  !• 
she  til  i 


Ung.  in  —  69S5W'. 

Kx-tM.  Vni.  A  ship  from  IS'  4<f^ 

E,   long,  sails  wistwatd    till  fadt 

dift.  of  If-ng.  be  S7'  15',  wlift( « 

ii  siie  in  f 

Loiut.  left 
iiiS.  nf  long. 

lip  f\ 
IG'O*  20'  VV.  sitiU  wcslwurd  i 
slie  Jiffer»  her  long.  -H'  30*,  (vhai 

Long,  left       ■    —  1B02OW. 

Eh»^,orioiig.  .      —  11  SOW. 


Long,  in 

Here  a  is  pli.m,  ihi 
crossed  ihc  oppoi' 
llicriTorc,  lias  cun 
of  11  different  iiuin 


i  nirriUtan^'n 


L 


In  sailing  tluenortli  orsoutli,  thcRliip  changes  her latitudtoa^ 
nnrt  >^!iiifi;„;  i^a^i  or  west,  her  luiigitiide  i  and  iailingupon  uuy  gd 
I  KOI-'.  -]:■:  ituiitvliangc  both  kiiituiieaDd  longiuido. 

'.,1  Mji.i  uc^ltng,  inPlane  ^liailing,  {s  cdled  De]>artHrea 

The  instrument  used  in  meustiring  a  ship's  way  at  sea,  iii  thtfL 

Hhrps  at  sea  ai'e  directed  fnmi  ime  place  to  minther  by  meanj_  _ 

flnr(<tninirnt  called  ibe  Mahnei's  Compaq,  which  ia  ntiartiflchi, 

'.  iiriln-  lu.riznu  oFcv'ery  plact*.  by  theoicansofa  rfr- 

ii|ier,  i'aMt:dkCMrd,()ividetl  like  the  hurizoii  iniode- 

I-,  which  ar«  culled  Khumbv     Now  tl»e  card  biiin^ 

,  '■  sua  piece  of  sieel,  called  the  Needle,  tbut  has  been 

luuvhcil  iviih  a  loadstone  (whoso  prn|}crty  U  such  as  to  caiiseoue 

end  of  the  needle  so  i4tuchetl  topoint  coivnnix  the  iiortfa,  when  lurn- 

iTfr  frt'fly  oi?snmet]ii(ig  support  in|^  ii},all  the  points  of  the  card  ^lAj 

'     n\nrtls  ihi!  correspoiKliiig  points  oftlie  horizon. f*'     " 


1     ^^ 

^/^t^S  0^19^'' 

■-■ 

1,  'i^^^^k^^^^^k   ^ — It    ^^P^^^^^BB  ^ 

.fi^ni^ai 

I^M^W'^ 

^1 

• 

i 

^SP^*^ 

B     ^^HflS  Em  v^> 

'fl 

B        ^'^'^■flMB^^'' 

r    .^^!iii>^ 

'  *■ 

■-r:/  I'.im.K  ;./-'X*AV,-y</,AM- w/«'.l/A1V'y'AM', 

i.9 

.  __-|V.   rv«-y-  Q.MH.-.-  I''.i..l    .,(■  ih^    fV:<«(mi!i. 

-  'm 

VORTH 

SOUJ-II.  H,M. 

/;■/-;/- 

ll.,Vr«Ol-THJNORaifc 

V« 

«  \ 

II  4[i 
ax3 

-     \\ 

j^M 

»  t 

B.tn.ti       <.■ 

IlXti 

i 

Js'JvJ:. 

.;<,1t.W. 

.ft.  J*. 

^1 

i"i" 

„.J...W.-J...    ..i..*.. 

H.».«       -.  i 

"  ^ 

mat 

JUn^ji;. 

JOj-_wj 

^H 

1  K 

m.4i.ii        1  f 

la^ 

1 

js-J..*:. 

.JI.,V..W. 

I'll*' 

1   ol 

*.:  ji.t*     =  ; 

..S_ILK, 

:.*fl 

NKVX- 

.-iW.!?.*-. 

..a3.*i_jo...  ..a.._.. 

JiKi6„S. 

♦JJAOftiN^ 

1  ?c 

■n.MW       a  i 

naf 

1 

»   K 

3».w-w-       a  \ 

»w 

I^^^H 

*  % 

4I.U.1J       ;i  { 

SI) 

N..K„ 

.a_.*v... 

.3..J-., 

.4. ..,-.. 
*   * 

■•J?:«-itv 

11 

...sj:.^,. 

::jr..w.„^^^H 

flo.BT.au        4   i 

4 ; 

^.«l.W         4   \ 

8rf 

-Whvwl^^^^l 

NKV.K 

SWIvJ*'- 

J-«- 

J...™ 

.1fi.».^^..  .1' 

■f'*- 

«i:i(ri';. 

«  dfl 

fl  * 

'i:l%    Si 

H    t 

"     \ 

■■ 

4  l< 

A   t 

S4.4J.M         ft 

i;_N.li. 

4W.JiLW.. 

4i  » 

ri.,-.»«      «* 

..KjtJ-;, 

.W.KM. 

rm 

J'f.lSiJif. 

SrV.ly.S_  U. 

6  ; 

.J...... 

;_,-i.4*..."...  ...-."-. 

K.IV.1L 

"*ii.-| 

y? 

81. jw.*;        ;   i 
8r....i.,       ;  ; 

2S 

,i-:»rt-.. 

...IVfjn jB..*Ii?. 

11. 

..5.S. 

..JlanV.. 

^.i  1 

J 

thASZ   SAILINO.  ii 

Hence  it  follntrs,  tlial  in  every  place  the  north  point  of  tlie  card 
■faowBihti  piuition  of  the  mrridian  of  that  place,  and  some  aac 
rbumbnrpoint  of  the  cxrd  will  coincide  with,  or  be  directed  along, 
the  track  that  ui-ikes  any  given  angle  with  the  meridian;  conse- 
queniljr,  by  the  help  uf  the  card  or  compaiiSj  a  ship  may  be  kept 
I  Ml  any  firopoied  track  or  course. 

~     A  rhumb  litte,  or  point,  is  a  right  line  drawn  from  the  centre  of 
ifae  compass  to  the  horizon,  and  is  named  from  that  point  of  the 
'lorizon  It  ffllk  in  with. 
The  course  is  the  angle  Miich  any  rhumb  line  makes  with  the 
teridion,  and  in  sometimes  reckoned  in  degrees,  and  sometifues  in 
units  of  ibc  compass;  so  that  if  a  ship  sails  upon  the  second  rhumb, 
r  N.  N.  E-,  the  cottrse  is  22  degrees  30  minutes:  and  so  tor  any 
iher. 
One  Magnus,  a  shepherd,  first  diKorered  the  loadstone  by  its 
jticking  to  the  iron  of  bis  saodals ;  whence  the  name  Magnet  was 
■Kirrn  to  the  stone,  or  Magnetic  N'eedle.     Gio,  of  Naples,  about 
^©0  years  ago,  first  discovered  that  a  piece  of  iron  rubbed  on  it, 
ind  then  suspended,  had  the  property  of  pointing  to  the  north  •ad 
SAu^  and  toence  applied  it  to  navigiition. 

How  to  touch  the  Compass  Needle. 

Baring  two  strong  magnetical  bars,  lay  the  compaaa  needle  as 

nearly  iK>rih  and  south  as  you  can,  with  tlie  intende<l  north  nortb- 

ward ;  join  the  two  enaginets  in  a  line  considerably  above  tlie  nee- 

die,  the  north  end  of  which  being  northward  (round  which  eud  of 

each  a  notch  is  made)  bring  theoi  down  upon  ihe  needle,  that  the 

jutKtion  may  be  on  its  centre  ;  then  draw  them  asunder  along  on 

each  half  of  the  needle,  and  continue  the  motion  till  they  are  eight 

ttwhea  tilear  of  the  needle's  end,  and,  by  a  circular  motion,  joia 

^L  .them,  and  bring  them  lo  the  centre  as  before,  then  separate  them, 

^B  ^Qpeating  the  operation  seven  or  eight  tioiea,  taking  care  not  to 

^■■^t  the  magnets  out  of  their  parallelisin,  and  the  needle  will  be 

^Pmfficiently  magnetical. 


PLANE  SAILING. 


rLANE  SAILING  is  the  art  of  navigating  a  ship  upon  princi- 
'  ^rt  dednc«d  from  the  notion  of, the  earth's  being  an  extended 
Plane,  and  is  no  more  than  the  appiicacion  of  Plane  Trigonometry 
to  the  solution  of  the  several  variations,  creases;  where  the  hypo- 
tenuse, or  longest  side,  is  always  the  rhumb  that  the  ship-saits 
upon. 

The  perjwndiculsr  b  the  difference  of  latitude  cottme<l  on  th« 
meridian,  andtbehase  the  departure  ;  which  b  easting  or  wening, 
ousted  from  the  meridian. 


H  TI.AVE.    SAILING. 

The  angle  opposite  the  base  is  the  course  or  anple  that  tlin  slii 
makes  with  the  ineriilian  -,  and  the  angle  opposite  (lie  perpeiiilicula 
is  the  complement  of  the  course,  which  beiii|^  taken  tijgether, 
always  ei[;hc  points  or  rhumbs,  nhich  U  90  degrees. 

In  constructing  figu reft' relating  to  a  ship's  cuui-se,  let  the  up[M 
part,  oil  what  the  figure  is  drawn  upon,  always  represent  th 
uorth;  the  lower  part  south;  the  riglit  hand  east;  and  the  Icf 
west. 

Draw  the  north  and  south  line  to  represent  the  njeridian  of  I 
place  the  ship  Flails  from ;  then,  if  the  ship's  course  is  to  the  south 
ivard,  take  the  upper  end  of  the  tine  for  the  place  sailed  from;  but 
if  the  course  is  northward,  take  the  lower  end  for  that  place. 

When  the  course  is  easterly,  describe  the  arch,  and  lay  off  tlw 
course  and  departure  on  the  ri<rht~hand  side  of  the  meridian  -,  boj 
when  westerly,  on  the  left-hand  side. 

When  tile  course  is  given  in  degrees,  the  degrees  expresslKg  i 
most  be  taken  from  the  line  of  chords;  but  when  in  points,  fron 
the  line  of  rhtiiubs;  and  is  always  to  be  laid  utFupoii  the  arch,  be) 
giufling  at  the  meridian. 
~  When  the  course  is  given  in  points,  it  may  be  set  down  with  i. 
corresponding  logarithtn  in  the  calculation,  as  found  in  Table  1(1 
of  the  Idgaridiins,  without  reducing  it  into  degrees. 

In  all  cases,  wherever  the  comjilenient  of  the  course,  or  co-3)nc 
Ac.  k  used,  the  degrees  or  points  put  doMt  are  the  course  tSOtt 
yrt  the  logarithm  belonging  to  the  complement,  or  co-sine,  Sun  ( 
tfaaicouroe  is  taken.  ' 

CASE   I. 

CoiH'K  and  Distance  .tailed  given,  to  Jind  ike  Difference  vf  Latih 
and  Departure  jr<nn  the  Meridian. 

A  ship  from  the  Lizard,  in  Ut.  49"  57'  N.  sails  8.  W.  by  ^V.  i 
n,  and  her  departure  from  the  t 


miles. 

Required  the  latitude  ^hi 
ridiun  she  sailed  from. 


BY  CONSTRUCTION. 

Oraiv  the  line  CA  to  represent  the  meridian  of  tlie  Lizard,  r 
C  Uie  I.izard  poinc. 

With  the  cliord  of  60"  lu  your  compasses,  and  one  foot  bi 
descrili*  the  compas.-i  N.  W.  S.  K. 

Take  5  poiuts  in  your  compasses  from  the  line  of  rhumbs  on  I 
plane  scule,  and  set  it  off  on  the  arch  from  S.  towards  W.  for  L 
course;  dniw  the  line  Cfi,  ivhkh  make  equal  to  the  dist.  48 
draw  HA  parallel  to  E,  and  W.  to  cut  the  meridiau  in  A.  ."j 

Then  will  AC  be  the  diifcreuce  of  latitude  2n,l,  aod  AS^| 
tlcpanurc  W5,f>.  i 


I>LA!<K    SAILING. 


By  nmlting  the  Distance  Uailius,  it  will  be  by  Axiom  1.: 


jThi-  courw  5  points  =  .'Hi' 
To  find  the  J>i>artUrL\ 
I  ndiu^  wf  o.onono 


To  llic  iJep.  405.8 


Thi"  com,  coune  3  puinli  =  3'i'  4,S 
To  find  ihe  Diff.  of  Latiiod«. 

A5  radius  UO'  0.00000 

b  ri>  Ili>:  <li»t.  488  Q.bSHii 

So  is  co-siDc  cou.  3  pis.        9.7447^ 


.€0321    To  die  Jiff,  of  lal.  371.1       2-1331S 


Now  as  ibe  ship  is  in  nortb  btitade  sailing  southerly,  from  the 
ktitude  left  —  —  43"  57'  N. 

Tiike  tbediff.of  kt.271.1-i-eO=     4  'il  S. 


Gives  the  Ut.  iu 
Aod  the  depattare  from  tbe  ojeridiaii  is  405.8  miles. 


JN. 


^^pS*o  render  the  following  work  more  easy,  attd  that  the  Learner, 
^^Bf  bein<[  initisCod  in  this  other  method,  will  he  the  belter  able  to 
^H^derstand  many  things  in  the  following  work  (as  well  as  in  se- 
^^renil  modem  authors),  where  the  proponion  of-opposite  side?,  and 
-  ^opposite  angles,  do  not  appear,  and  where  ratiius  is  i»ot  intro- 
'diiCfd ; 

Observe— [ii  the  description  of  the  logarithm  (p.  22)  you  are 
-«liown,  ilmt  by  addin-;  the  logarithm  of  .iwu  numbers  loi^ether, 
''bciruiin  produces  the  same  number  in  tbq  loj^aritbrns  as  ilie  pro- 
[Uct  of  the  same  two  numbers  wlicii  multiplied.     And  bv  sub- 
liugthe  log*ritbm  of  two  numbers  from  each  othtffc  the  re- 
dnijig  Ibgantttui  produces  the  same  number  as  the  quotient  of  the 
1  number;  or  the  complemem  arithiaeiii;  tp-SR^  ot  \1miV5^- 


I 


I 


H  PMHS  SAIUKS- 

ritlimorthe  divisor,  added  to  the  logarithm  of  the  dividend,  rejec 
ing  (radius  or)  10  in  the  index  (p.  33),  the  result  is  the  very  sam 
Again,  when  the  proportion  begino  with  a  sine  or  a  co  sine,  tl 
complement  arithmeiic  added  to  the  other  two  terms,  their  so 
rejecting  10  in  the  index  will  be  the  logarithm  of  the  numb 
sought. 

NoM-  as  the  logarillnD  co-secant  of  any  angle  is  equal  to  t\ 
complement  arithmetic  of  ttte  lo^rithm  sine  of  that  angle,  and  tl 
loi>ari[hm  secant  is  equal  lo  tlit  arithmetic  complement  uf  the  loj, 
rilhm  co-sine  of  that  angle  ;  omitting  radios,  therefore,  the  co-a 
may  betaken  out  of  the  taUes  liy  inicpection. 

Uercallthethree  sides  may  be  made  radius,  toRiiJ  ihedifTereiu 
of  latitude  and  departure;  therefore,  the  Learner  may  niak 
wbicii  tide  he  pleases  radinsi  but  as  for  my  pnrt  I  sli.ill  ni'itce  tt 
lintE,  where  the  distauce  is  made  radius,  wbenever  the  course 
given. 

Though  this  method  of  working  by  logarithms  is  certiin,  ji 
the  same  may  be  wrought  by  Gtinier's  Scale  and  Compasiea,  M 
hy  several  oilier  metho<ls. 

More— NVhcn  the  course  is  given  in  points,  m^w:  use  of  tl 
iicM  imirkrjd  sine  rhumbs,  and  Tang.  rhum.  o;i  ttie  u;))>er  ^ule  of  tli 
sosle;  when  in  degrees,  make  use  of  the  line  maiveJ  Sine  aa 
1[Wg. 

BY  GUNTER. 

Now  to  perform  the  last  case,  extend  ftDm  rad.  or  S  points  lo 
points  on  the  line  marked  Sll;  that  est  tent  ivill  reacU  from  the  dil 
488  to  the  dep.  405.8  on  the  line  of  num. 

2dly.  Estend  from  rad,  or  3  points  to  3  points  {the  comp.  of  A 
eou.  on  the  line  MU)j  that  extent  will  reach  from  the  disL  488  I 
the  dUF.  of  lat.  271  on  the  tine  of  numbers. 

Thus  may  .ill  the  operations  be  performed  in  the  several  caM 
of  Navigation. 

6y  (his  case  is  calculated  the  Table  of  Lathnde  and  Depsrturefi 
every  degree,  point,  and  quarter  [joint  of  the  [VUrner's  Cotaoai 
to  tliediat.Af  300  miles,  wiiich  is  ut'eicelleDt  use  in  working  uay) 
wvrks  at  se.il,  and  may  be  applied  buih  to  miJdIe  latitude  ana  Mes 
c^or't  'iniliug.  as  shail  be  show  hereafter ;  we  shall  only  proceed 
DOW  to  the  working  of  tbe  last  case  by  the  Table  of  Din.  of  Lati- 
tude and  Departure. 

BY  INSPECTION. 

Vmi  the  given  eou.  at  the  top  or  bottom  of  'he  tables,  either 
Knong  tbe  fiotnts  or  deereBB,  and  in  that  p«;<s.  and  right  agnitut 
the  dist.  taken  in  its  column,  «tand  the  difT  uf  kt.  and  dep, 
their  coiumns. 

Thus  the  con.  is  S,  W.  by  W.  or  five  points,  *hich 
Ifae  buttnin  of  the  Table  of  DiC  of  Lat.  and  Dep   for  poiotai 
a*<bedbt.  4eButoo|;rafiMbefeandinULeTaUe», divide'^' 


»,  either 
t  agaitMt     II 
I  dep.  U 


Pl^NS    SAILING. 

T  any  Oilier  convenient  nftmber)  and  UiHt  gives  2H,  which  look 
^..irin  the  dist.  column,  and  right  a<r»iiHt  it  stands  135.5  IV  ehetJ'n'. 
oflat.  and  202.9  for  (lie  Jcp.;  wbich  being  doubled  (because  iliviJed 
by  2  ■  gives  27 1  for  the  diff.  of  lat.  and  405.8  for  ibe  dep.  the  saniC 
as  before.  Any  of  these  methods  will  do,  but  the  lo^t  is  chisfljF 
priKTtLsed  at  sea. 

Note — All  points  or  degrees  above  45,  arc  to  be  looked  for 
at,  bottom  of  Table  [.  oiid  all  bss  at  top  ;  atid  the  miles  ou  tlie  led 
hand . 


CASE  II. 
}Urs€  tind  DiffersHCf  ofLalUitde  given,  lofiml  ikt  Distance  i 


and  Departure/rom  the  AleriiHan. 

If  a  ship  runs  S.   £.  by  K.  from  1°  ^5'  trortli  taiitude,  and  then 

!  iibserTatioii  is  in  2"  ^0  louth  latitude,  what  is  her  diatttBCf',  and 

parture  ? 

Now,  ill  this  ca.se,  as  the  ship  has  crossed  the  L'quator,  there- 
fore the  lat.  1°  45'  N.added  to  2" 4*  S.  is  41  31 ',  which  multiplied 
h^  60  givesST  1  mile*  for  the  ditf.  of  lat. 

Constructed  the  same  as  Vio-  B 
blem  X.  in  Geometry. 
D^w  BC=21I,  and  BA  making 
an  angle  with  BC=5  poiiiis,  or 
56"  is';  upon  C  erect  the  perp. 
CA  to  join  BA  in  A,  aiid  it  is 
dune ;  then  will  CA=40(;,  and 
=4titj. 


DtfpTfiftf 


BY  Calculation. 

By  making  the  JJistanco  AB  Radius,  it  ivill  be, 


Sourse  S.  i:-  by  K.  5p[».=iti»  JS' 
I'o  finfl  Ihc  Depariiiri'. 
;o-sino  cou.  Jpis.  cci.ar.0.2S526 
0  the  diff.  ofli,t.27I       S,43J97 
3u  li  sine  cou.  r  points        ff.9,l,f)85 


Tothcdep,+05..i 


2  ffosos 


Hence  the  ship's  ilist.  run  is  487,3  miles,  and  herdcp.  from  ibe 
mend,  is-405.6  easterly. 

BY  GONTEH, 

t"  '  Extend  from  3  to  5  ponits  on  the  line  marked  SR,  that  extent 
pill  reach  from  the  diff.  of  lat.  211  to  the  dop.  405.6  On.lbeKBe 
rfnumbers.' 

'  2dly.  •  Extend  from  rad.  ^r  8  points  to  3  points,  that  extUDt  will 
^ttch  front  the  diff,  oflat.  271  to  the  dist.  463  on  thc'lhlecf  tum- 

\ 


ilJemoiit  i  poinii^SS"  45' 

Ttj  find  tlic  Uisuiiice. 

As  Co-aine  coU.  SptK.  co.  at.  0.^5526 

Is  lo  the  diff  of  tui.  an       S,43S97 

So  is  rad.  50.000*0 

To  the  Am.  487.8  2.<)'8a53 


BY  INSPECTION. 

Find  the  cou,  among  the  points  or  degrees,  and  the  dtiT,  of  )i 
ill  its  column,  righr  agatnst  which  stand  the  i'lai.  &nd  dep.  in  thi 
columns. 

Nowasthediff.  oflat.  271  i£  too  great  to  be  found  in  the  Tablen 
I  divide  it  by  2,  and  that  gives  135,5  which  I  find  over  five  poini 
in  ilie  lat.  column  :  against  that  stands  244,  fur  the  dist.and  202,! 
for  the  dep.  which  multiplied  by  2  gives  the  di-it.  488,  and  ibt 
dep.  405,8. 

CASE  in. 

Coarx  and  Depttrturr  from  Ike  Meridian  given,  tafindlhe  l)islatM 

and  Difference  of  Latitude. 

If  a  ship  sails  N.  E.  by  E.  ^  f..  from  a  port  in  3°  15'  south  Iftti 

tilde,  until  she  depart  from  her  first  meridian  40G  miles,  I  dcmatiij 

her  distance,  and  what  latitude  she  is  in. 

BY  CONSTRUCTION. 

B  Dep.  406  K. 
Draw  the  mer.  AB,  upon  which  ^ 
erect  the  perp.BC,  andsctoH'ihere-  - 
on  from  B  her  dep,  406  easterly  *  ^ 
from  B  to  C ;  with  rbe  chord  of  60",  J 
on  C  describe  an  arch,  and  set  olT  ** 
thereon    the  comp.  of  the  cou.   as      A 

DE,  and  through  D  and  C  draw  iJie  line  CD .\,  cutting  the  it 
ifi  the  point  A ;  then  the  dist,  AC,  measured  on  the  samft^Bti 
before  used,  gives  449,  and  AB  192  the  difF.  oflat. 


BY  CALCULATION. 
By  making  the  Distance  AC  radiufl,  it  will  be, 

The   C(iJl'|>l.    2(  points:s:'J4' 
To  finii  tilt  Distance.  ,  ■ 
As  fttv!  coo.  Ai  pw.  CO.  or.  O.'O,^ 
I^tci  thtrikp.  40(>  2.^j 


The  course  5J  poin«=6+''  41 

To  find  ihp  Diff.  of  I-al. 

Ai  line  eou.  H  |its.  co.  ar.  0.0438* 

ltt»  ihedcp.  406  ^.£0653 

So  inoo-wne  cou.  Si  pU,      y.63099 


To  die  diff-  yf  lot.  192  "f.SSaaS 


Sol! 

To  tliedist.  449.1 


—  S 


From  the  lat.  left  — 

Subtract  the  diff  oflat.  I9'2iniles,or 


The  remainder  being  3,  shows  the  ship  is  in  u     03 

BY  GUNTEK. 
•  Extend  from  3 j  points  to  2J  on  the  line  marked  SR,  thrt  < 
tcfit  will  reach  from  the  dep.  406  to  the  diff.  oflat.  192  on  ihelj 
of  niimhet%.' 


m 
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Btlly.    '  Extend  from  rad.  to  5j  points,  that  e\ieni  will  reacb  from 
e  (lep.  406  to  tbe  dist.  449  mileB.* 

BY  INSPECTION* 

vFind  the  coa.  either  among  the  points  or  degrees,  and  the  dep. 

I  its  column  ;  right  against  which  siand  the  dist.  and  diff.  of  lat. 

B  their  respective  columns. 
Thus,  with  the  cou.  Sj  points,  and  half  the  dep.  I  find  224.5 
ft  the  dist.  and  95.8  for  the  qiff.  of  lat.  whit  h  being  doubled,  gives 
edist.  449,  and  tbediff  of  lat.  191.6  nearly  as  before. 

CASE  IV. 

•tance  and  Difference  nf  Latitude  given,  to  Jind  Ihc  Course  and 

Depaiiure. 
nppose  a  ship  sai!«  483  miles,  between  the  south  and  the  east, 
[1  a  port  in  2"  52*  south  latitude,  and  then  by  observation  is  in 
7'  23'  south  latitude  :  what  course  has  she  steered,  and  what  depar- 
ture has  she  made  f 

From  the  latitude  by  observation  7"  23',  take  2"  52'  the  latitude 
icft,  the  remainder  4"  Sl'multiply  by  £0=271  miles  oi  intnutea of 
"  "Terence  of  latitude. 


Constructed  ag  Problem  XI.  in  Geo- 
metry. 

Draw  the  mer.  AB=:271 ;  upon  B  erect 
the  perp.  BC ;  take  483  In  your  compasses, 
and  witn  one  foot  on  A,  lay  the  other  on 
the  line  BC ;  juin  A  and  C ;  then  will  BC 
be  the   dep.  406,   and  the  angle  BAC  the 

J. =56"  16'  or  5  points  nearly. 
To  find  the  Course. 

tliL-dist.  488  CO.  ar.         7,3U.Sa 

totUerad.  lO.IXXHX) 

is  llie  diff.  lat.  271  0.431'$; 


p  co-sine  cou.  56'  1(J' 
Hence  the  cou. 


To  lind  the  Depanure. 

As  rad.  XO.OOOOO 

U  to  iht^  (list.  439  ■J.6»S*2 

S<.  is  tine  cou.  56°  Iff  9.>H993 


9.74455  To  llid  dfp.  405.8 


2.60835 


s  S.  E.  by  E.  and  tbe  dep.  405,8. 
BY  GUNTER. 

*The  extent,  from  the  dist,  488  to  the  diff.  of  lat.  271,  on  ^e 
^e  of  numb,  will  reach  fifom  rad.  or  90",  to  33"  44"  the  co-coil 
I  tbe  line  of  sines. 
*  And  the  extent,  from  rad.  to  56"  16'  on  the  line  of  sines,  will 
|cb  fron  the  diiC  488  to  the  d^  405,8  on  the  line  of  noni- 

19' 


I  f  1I  Vmr  m 


BY  INSPECTION. 

Seek  in  the  Tables  till  against  the  di^t.  taken  in  its  colnnut 
found  the  given  diff.  nf  lat.  in  one  of  the  Allowing  columns  ;  an 
ad)oining  to  it  standis  the  dep  :  wbigh  if  less  than  the  diff.  of  U 
the  coo.  ih  Toundat  the  top  ;  but,  if  greater,  the  con,  is  fountl 
the  bottom, 

Now,  wiih  half  the  cUbi.  244,  aoij  half  the  diff.of  lat.  1S5. 
look  in  the  Tablets  tdl  they  are  fuut^  to  iigree  in  their  respeotb 
columns,  which  they  do  nearly  over's  itoinis ;  against  them  statu 
202.9  for  the  dep.  which,  being  doubled,  gives  405.8  nearly,  ; 
before. 

CASK  V. 

Distance  and  Departuif  I'iveiit  fcfind  the  Course  and  Difference  o) 

Laliludn. 

Admit  a  ship  sails  4W  tniles  between  the  north  and  west  froi 

the  idtmd  of  Bermuda,  id  lat.  ^3"  SB'  north,  until  her  dop.  ia  40J 


iiulc;i ; 


what  course  has  she  steered,  and  wha' 


Note.  This  case  is  coiijitructed   i 
same  as  the  last. 


BY  CALCULATION. 


To  find  the  Course. 
Ailhfdisl.  483  CO.  at.  7.3 'ia« 

[s  to  melius  10.00000 

Soil  dep,  40J  L'.607*(i 


Tcitlie;iBcofco"u.5f)"  6'     !).!)iOot 


To  find  the  Diff,  of  Lu, 
A*  raJiui 
hl<ilhraisl.4as  2.{J8S- 

So  IS  co-iioe  CO.  56°  (i'         'J746< 

Totbcdlff.  oflal.  C/Q.'S 


Hence  the  course  is  N.  56"  6'  W.  nr  N.  W.  by  W.  nearly. 

To  the  lat.  sailed  from  52"  SS'.add  the  diff.  of  lat.  272,  or 
32',  gives  37"  07',  the  lat.  the  ship  is  in. 

BY  GUNTKK. 

'  Extend  from  the  diM.  4»<8  to  the  dep.  405  on  the  line  of  nm 
b«rB,  that  extent  will  reach  from  rad.  to  the  cou.  56°  6'  on  the  li 
ofsines. 

2dly.     '  Extend  from  rad-  tQ  tho  comp.  of  ilie  cou.  33"  Sf*  i 

the  line  of  ainos,  that  ixtent  will  reach,  truni  the  dist.  488  to  t 

diJT.uf  iat.  272  on  the  line  of  number;;.'  j 

BY  »NSPECT10.\.  ,    -' 

'9eek  in  the  Tables  till  agiihist  the  dist.  taken  in  its  colttn^' 
fobad  the  given  dep.  in  one  of  the  foUowiEig  coluions;  and'l 


Riling  u>  it  stand*  th«  diB'  of  lai. :  which  if  greater  dian  (he  dcjf. 
"b  eon.  19  found  ai  the  top  ;  but  if  less,  the  cou.  is  fouiid  at  tft* 
ttom.    ' 

Now,  with  half  the  di^c.  244,  aitd  half  the  dep.  202,5,  I  look 
e  Tables,  and  find  ihein  to  agree  in  their  columns,  nearly  over 
I  points^  against  which  is  lat,  135,5,  which  heing  doubled,  is  271, 
tbcdifT.  of  Tat. -nearly,  ta  before. 

CASE  VI. 
Difference  of  Latitude  and  Deparlure  given,  U)  find  the  Count  end 
mstaiice. 
A  flhip  saili  between  the  north  and  west  till  her  difference  of 
ititude  is  271   miles,  and  her   dep.  is  40fi  milesi  I  demand  ber 
lurse  and  distance  ? 

Cnnhiructed  as  Problem  XIL  in  Ctto- 
try.  C  ^ 

Draw  AB=-27I,  and  perp,  to  it  BC 
cr406  ;   foin  C   and  A;   then   will   the 
angle  CAB  be  the  con.    =56°    ir,  and 
the  dist.  =488  miles. 


^^atii 


D«p.  406. 


I 


To  find  the  Course, 
llitdiff.oflal-:^?!  co.ar.7.56r03 
to  rad.  laooooo 

llie  dtp.  406  S  60H53 


T9  the  tan.  of  cou.  SC  n'  iai7556  :  Dist.48B.I 


To  find  the  Distance. 
Is  sin.  ciiu.  56'  V  CO.  ar.  0.07991 
Dtp.4(i6  2.60853 

:  Itad.  10.00000 


«.6'8S51 


Hence  her  con.  is  N.  56"  17'  W.  or  N.  W.  by  W.  and  the  dist. 
sailed  48H.t  miles. 

BY  GUNTER. 

'  Extend  from  the  diff.  of  lat,  271  to  the  dep.  406  on  the  line 
of  num.  that  extent  will  reach  from  rad.  to  ."se*  17'  the  cou.  on 
the  line  of  tan. 

adiy,  '  For  the  dist.  we  must  consider  it  as  rad.  (tiiere'bekig  bo 
line  dl'secon  the  seale),  and  extend  from  rad.  or  90^  to  the  cou.  1 
poinia  on  the  lineofsinea,  that  extent  will  reach  fron  the  dep.  406, 
to  the  dist.  486  nn  the  line  of  numbers.' 

BY  INSPECTION. 

Seek  in  the  Tables  tiii  half  the  given  dilF.  of  lat.  135.5,  and  dep. 
203  are  found  together  in  their  respective  columns;  thei*  right 
aeainst  them  will  be  found  half  ihedi.tt.  244,  in  Its  columni'^aftd 
the  cou.  stands  in  degrees  eiiherat  the  top  or  bottom  of  the  ccrtamn 
where  the  diff.  of  lai.  and  dep.  was  found,  which  in  this  cast  ia 
over  56"  15',  or  5  points,  the  cou.  required. 

The  six  foregoing  Problems  are  the  common  casefof  Plane  S»il- 


1 


I 


.ing,  whicdi  the  learner  ouglit  to  be  well  ac(juaiiited  with  ;  and  ft 
that  end  1  here  add  six  more  for  practice,  whose  answers  in  ay  b( 
tbiintl  by  the  foregoing  rules : 

Sueslion  I.  A  Bnip  in  2°  18'  south  lat.  sails  N.  by  E.  281  miles 
what  lat.  is  she  in,  and  what  is  her  dep    ? 

Anrj^er.  Lat.  in  2°  18  N.  and  dep.  54,82  miles. 

£ueitwn  11.  A  ship  sails  S.  S.  W.  from  a  port  in  41**  30'  tio«l 
lat.  and  then  by  obsen-atlon  the  said  ship  is  in  36"  57'  north  lat. 
demand  the  dist.  run  and  dep. 

Answer.  Dist.  run295.5  mile*,  dep- 113. 2  miles. 

Suetiion  III.  A  ship  sails  S.  S.  W.  half  W.  fmm  a  port  2°  30* 
south  Iftt,  until  her  dep.  be  59  leagues ;  I  demand  her  dist.  run  mii 
lat.  in. 

Answer.  Dist.  run  125.2  leagues,  lat.  in  8"  l'  south. 

Question  IV.  Ifashlp  sails  360  miles  south  westward  from  31' 
)9'  south  lat.  until  by  observation  she  be  in  2i"  19'  south  lat.  what 
is  her  cou.and  dep.? 

Answer.  The  tou.  is  S.  \.*.  by  W.  half  \V.  or  S.  61"  49'  W, 
and  her  dep.  from  the  mer,  is  317.S  miles. 

Suestion  V.  Suppose  a  ship  sails  354  miles  north  eastward  ^i 
Z^  9'  south  lat.  until  her  dep.  be  150  miles  ;  what  is  her  cou.  an 
lat.  in  f 

Answer.  Her  cou.  is  N.  25"  4'  E.  or  N.  N.  E.  half  E.  nearly, 
and  she  is  in  (at.  3"  1 2'  North. 

Question  VI.  Sailing  between  the  north  and  the  west,  from  a 
port  in  1"  59'  south  lat.  and  then  arriving  at  another  port  in  4"  8' 
north  lat.  which  is  209  miles  to  the  westward  of  the  first  port;  I  de- 
mand the  cou.,  aud  dist. from  the  6rst  port  to  the  second  ! 

Answer.  The  cou.  is  N.  29"  40'  W.  or  N.  N.  W.J  W.  nearly 
and  the  dist.  of  the  ports  is  422,3  miles,  or  1 40,7  leagues. 


TRAVERSE    SAILING. 

Having  learned  those  necessan'  problems  concerning  a  Siii^t 
Course,  the  next  is  a  Compound  Course,  commonly  called  a  Ira 


1 a 


order  to  the  rigiit  understanding  of  which,  observe 
following  definitions : 

A  Traverse  is  when  a  ship,  meeting  with  contrary  winds,  saili 
on  several  courses. 

When  the  wind  isdirectly  or  partly  against  a  ship'sdirectcounc 
to  the  place  she  is  bound  to,  she  reaches  her  port  by  a  kind  of  Z- 
like  course ;  which  is  made  by  sailing  with  the  wind, 
tide  of  the  ship,  and  then  on  the  other  side. 

In  a  shin,  uhen  looking  towards  the  stem,  head,  or  fore-part 

Starboaa  signifies  the  right-hand  side ; 

Larboard  or  Port  the  left-hand  side  ; 
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Aft  or  Abaft  is  towards  tlie^iinder 


part,  or  stern ; 


'    The  Beam  signifies  athwart  or  across  the  middle  of  the  ship. 

When  the  ship  sails  the  same  way  the  mnd  hlows,  she  is  ^aid  to 
&ail  or  run  before  the  wind ;  and  the  wind  is  right  aft,  or  right 
nstern ;  and  her  course  is  then  16  points  from  the  wind. 

When  a  ship  sails  with  the  wind  blowing  directly  across  her,  she 
is  said  to  hare  the  wind  on  the  beam ;  and  her  course  is  eight  points 
rom  the  wind. 

f  When  the  wind  blows  obliquely  across  the  ship,  the  wind  is  said 
'he  abaft  the  beam,  or  afore  the  beam,  according  as  her  course  is 
e  or  less  than  8  points  from  the  wind. 
P.When  a  ship  endeavours  to  sail  towards  that  part  of  the  compass 
m  whence  tbe  wind  blows,  she  is  said  to  sail  on  a  wind,  or  to  plr 
windward,  or  close-hauled,  or  on  a  bowling. 
Pa  vessel  sailing  ai  near  as  she  can  to  the  point  from  whence  the 
tad  blows,  is  said  to  be  close-hauled.     The  generality  of  ships  will 
^within  about  6  poinis  of  the  wind,  but  sloops  and  other >-esseli 
PU  lie  much  nearer. 
The  Windward,  or  Weaiher-side,  is  that  side  of  the  ship  on 
hich  the  wind  blows  ;  and  the  other  is  called  the  leeward  or  Lee- 


e  large  ropes  made  fast  to  the  lower  corners 
ails,  by  which  either  of  these  corners  are 


Tacks  and  Sheets ; 
IT  the  fore  and  mail 

lated  fore  and  ^t\. 
p  When  a  ship  sails  by  or  on  a  wind,  the  windward  taclts  are  at- 
s  hauled  fort.vards,  and  leeward  or  lee-sheets  aft. 

l"hestarboard  tacks  are  aboard  when  the  starboard  side  is  to  wind- 
prd,  and  the  larboard  to  leeward  ;  and  the  larboard  lacks  are 
'lOard  when  the  larboard  side  is  to  windward  and  the  starboard  to 
leeward:  either  lacks,  the  yards  are  braced  up. 

To  know  how  near  the  wind  a  ship  will  lie,  obserra  the  course 
she  goes  on  each  tack  when  she  is  close-hauled,  then  half  the  num- 
ber of  poinds  between  the  two  courses  will  show  how  near  tbe  wind 
that  ship  will  lie. 

The  most  common  cases,  in  turning  to  windward,  may  be  con- 
■trucled  by  the  following  precepts : — 

Having  drawn  the  meridian,  or  north  and  south,  and  parallel  of 
latitude  (oreastand  west  line),  in  a  circle  representing  the  horizon 
of  the  place,  mark,  in  tbe  circumference,  the  place  of  the  wind  ; 
draw  [he  rhumb,  pa^singthroughtheplave  bound  to,  and  lay  thereon 
tbe  distance  of  that  place  from  the  centre. 

On  each  side  of  tbe  wind  lay  off  in  the  circumference  the  points, 
or  degreet  showing  how  near  the  wind  the  ship  can  lie,  and  draw  tbe 
rhuiiibs. 

Now,  the  first  course  will  be  on  one  of  those  rhumbs,  according 
to  the  tack  the  chip  leads  with  ;  draw  a  line  through  the  place 
boUfid  to,  parallel  to  the  other  point,  to  meet  with  the  first,  aud  this 
will  show  tne  courts  and  distance  on  the  other  lack. 


I 
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To  resolve  a  Trarerse,  is  to  reduce  and  bring  several  courses  ii 
one ;  the  counea  arc  known  by  the  coiupaw>,  and  the  dUtancea^i 
the  lag,  which  in  coiainou  voyages  ii  hove  t^Dce  in  two  liourN,  bt 
tn>hi)ii  ot'i*ar,Of  in  Ktst-lndmneu,  every  hour. 

In  the  steeraife,  or  sotse  uonveiiient  place  in  the  ship,  there  j 
ecnerally  kept  n  lahie.caUed  the  log-txHird,  4<v>ded  into  seven  ca 
htmnt ;  in  the  firat  is  writteti  tlie  hour»  of  die  day,  in  the  second 
the  knots  ihcshi|i  runs  during  half  a  minute  ;  eacli  of  these  knoG 
bears  tliesaniepri^portion  tuft  sea  mile,  thathalfa  minute  doe*  vmi 
hour ;  consequently,  so  many  knots  as  the  &hip  runs  in  half  a  mi 
iiute  (the  time  allowed  fur  trying  the  experiment),  jo  many  mila 
■he  runs  in  an  hour.  Id  the  tbird  the  fathomii,  10  of  wtiich.aagh 
to  mskea  knot ;  in  the  fourth  the  courses  steered  hy  the  compass 
in  the  fifth  the  winds;  in  the  sixth  the  lee-way,  or  how  far  thesh^ 
is  drove  to  the  lee-ward  of  the  course  steered  by  the  compass  i  inth< 
seventh  the  trtuisactions  of  the  day,  as  in  the  following  Tabl« 
Everv  day  at  noon  the  coatems  are  transcribed  into  the  log-book), 
which  is  divided  into  columns,  exactly  like  ihc  lug-board,  and  t|« 
several  courses  being  corrected  by  allowing  for  the  lee-way  am 
variations,  and  the  distance  run  upon  each  being  set  down  in  a  Tr»« 
verse-table,  shows  what  difi'erence  of  latitude  and  departure  ihfl 
ship  has  made  during  the  last  24  hours  ;  and  from  thence  is  fount 
the  latitude  and  longitude  the  ahip  is  in,  &c.  This  opuiutLmi  i 
called  doing  a  day's  work. 

THK  LOG-BOARD, 


I 


S.  W.  by  S.  N. 

•  i    N.  W. 

I        N.  E.  N.N.  W. 

!"  I 


^      S.  W.  byS. 


Moderate  ^es 
St  fair  weatheri 
at  a  A.  M.  saw 
ship  to  Um 
northward. 


No  oteerim- 


IfaiviD^  pluc«d  tite  several  courses  and  distances  run  upon  eack 
begin  with  the  first  course  S.  W.  by  S.  which  is  3  points,  ana  tjl 
iliMmce  run  upon  it  being  summed  up,  is  Sl.5,  or  au  bid^  wbji 
being  doubled  (beciusethe  l<»^i»  bov«  every  two  hours)  is  4S.ii,] 
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like  manner  proceed  with  the  other  course,  and  then  find  the  <^. 
of  lat.  and  dep.  for  each  can.  and  dist. 

^Vhen  the  cou.  is  to  the  southward,  the  diff.  of  lat.  must  be  set 
in  the  column  marked  S.,  but  if  to  the  northward,  in  that  marked 
N. :  likewise,  when  the  course  is  to  the  eastivard,  the  dep.  must  be 
set  in  the  coluom  marked  £. ;  but  if  to  the  westward,  in  that  marked 
W.  Thus  the  first  course  being  S.  W.  by  S.  3  points,  the  diff-  of 
lat.  belonging  to  it  is  set  under  S.  and  the  dep.  under  W.  as  in  the 
following  table : — 

TRAVKRSE  TABLE. 


COURSES. 

DIST. 

N. 

S. 

E. 

W. 

8.  W.  by  S. 

N.E. 
S,W.byS. 

43 
45 
27 

31.8 

35.8 
22.4 

31.8 

23.9 
15.0 

31.S 
I).  Lat. 

58,2 

31'.8 

^6.4 
8. 

31.8 

38,9 
31.8 

Dip.  W 

7.1 

Here  the  westings  iicinu;  greater  than  the  eastiiii;-,  the  diff.  shews 
how  far  the  ship  has  wit  to  tin;  wotward  ;  and  iht  southings  beiijg 
oreater  than  the  northings  siiow  how  f;ir  the  has  got  to  the  south- 
ward of  tlie  place  she  set  out  troiii. 

Now  the  diff.  of  lat  ii6.4  and  dep.  7.1  beiii;;  looked  for  vi  the 
Tables,  will  be  found  nearly  standing  tos^cihcr  umler  15'  ind 
against  dist.  27.  Hence  the  course  made  good  up^'U  the  several 
courses  19  S.  15"  \V.  and  the  dist.  21  miles. 


k 
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EXAMPLE  L 


Sui 


uppose  a  sliip  takes  her  departure  from  ttie  Lizxrd  in  latitat 
i9'  57^  N.  it  bearing  N.  N.  W.  distance,  by  estimation,  5  leagu^ 
sails  8.  E.  34,  W.  by  S.  16,  VV.  N.  W.  SQ,  a"d  «.  by  E.  40  mi' 
required  the  latitude  slie  h  in,  snd  her  beariNg  and  diitwiee  f 
the  Lizard  i 

BY  CONSTRUCTION 


Epep.  H.2  M 

Draw  tltc  line  LM  to  represent  the  meridian  ol"  t}ir-  LizarJ,  and 
L  to  Lizard  point ;  oii  L  describe  the  compass ;  then  set  off  the 
opposite  point  to  the  bearing  of.  the  Lizard;  lUe-.  S,  S.  K.  line  L  A 
wiiich  maLe  eijual  to  15  miles  ;  parallel  to  the  S.  E.  line  f!r,i  v  liii' 
line  AU  equal  to  34  miles;  again,  from  B  parallel  to  \\'.  Ij,  .-. 
drawBC  equal  to  16  miles;  next,  through  C,  draw  a  line  p..rliici 
toW.  N.W.  which  make  equal  to  39  miles;  from  D  dnwCt, 
|MH^]el  to  the  S.  by  E.  line,  equal  to  40  miles ;  then  is  E  tile  a 
of  (be  ship  at  the  end  of  her  sevend  coiir^es,  EL  the  distancf 
Uit' difl".  of  lat.  EM  her  departtire,_ and  the  angle  ELM  the  c 
cbe  Uu  made  good. 


BtbM 
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To  find  the  same  by  CALCULATION. 
For  the  First  Course,  S.  S.  E.  15  Miles. 


To  find  the  Diff.  of  Lat. 
A>nd.90°  10.00000 

K  toiiiM.  15  1.17609 

So  »  cu-sine  con.  2  pts.       S.(KiJ62 


Tu  diff.  lat.  13.9 


1.14171 


For  Departure. 
As  rad.  90"  10.00000 

l3  toilist.  15  1-17609 

Su  is  sine.  cou.  3  pts.  9.S8'J84 


To  dep.  5.7 


075893 


Second  Course  S.  E.  $4  Miles, 

For  Difierence  of  Latitude. 

A»  rati.  90°.  10.00000 

Is  to  co-sine  con.  45*  9.84948 

Soi>di3t.34  1.53148 


To  diff.  lat  S* 


1.38096 


For  Departure. 
As  red.  90°  10.00000 

Is  to  sioecou.  45'  .9.84948 

So  is  dist.34  1.53148 


To  dep  .24 


I.S8O96 


Third  Course  W.  by  S.  16  Miles. 


For  Difference  of  I-atitude. 
As  rad.  SO-*  lO.OOOTO 

^o-siiic  cou.  78'  45'      9.29024 

"    .  16  1.20112 


Is  t^OH 

So  mis 

To  diff.  tat.  3.1 


0.49431] 


For  Departure. 
As  rad.  90°  10.00000 

Is  to  sine  cou.  78"  45'  9.H9I57 

So  is  dm.  16  l.'^Oili 


To  dep.  15.7 


1.19569 


Fourth  Course  W.  N.  W.  39  Miles. 


For  Difference  of  Latitude. 
As  rad.  90°  10.00000 

Is  to  co-sine  cou.  6?  SO*        9.i82S4 
So  is  diit.  39  1.59106 


To  diff.  lac  14.9 


1.173.90 


For  Departure. 
As  rad.  90°  10.00000 

Is  to  sine  cou.  67°  30'  9.96'5()2 

Soisdist.  39  1.59106 


To  dep.  36 


1.5566a 


Fifth  Course  S.  by  E.  40  Miles. 
For  Difierence  of  Latitude.  For  Departure. 

As  rad.  90'  10.00000  '      " 

Is  to  co-sinc  cou.  11°  15'      9.99137 
Soisdist.  40  1.60206 


To  diff.  lat.  39.2 


1.5^'363 


As  rad.  90*  10.00000 

Is  to  sine  cou.  11°  15'  929024 

Bo  is  tlie  dUt.  40  l.SOSOS 


To  the  dep.  7.8 


Though  tliis  method  of  finding  the  diff.  of  lat.  and  dep.  by  Idga- 
_ij._.  : ..: .L_        L-  _^j^  reat' '    '"        '  '       '  - 

I,  to  fin 
K2 


ritlinu  is  certain,  vet  the  sxaie  miiy  be  iner«  readily  found  by  tbc 
Tables  of  Diff.  of  Z^,  and  Dep. ;  that  w,  to  find  the  diff.  o«  l&t. 


^     ■  -1 

H 

^^^^^^^Boresch  course  and  drst.  by  inspection,  and  placing  t] 
^^^^^^^Hi  tie  following  Traverse  Table: — 

^^^^^^^H  RSES. 

DIST. 

DItF.           LAT. 

DEl'ARTUKE. 

N. 

S. 

E. 

w. 

^^^^^^■y  E. 

15 

1 4.9 

J8^- 
24.0 
3.1 

39/2 

6.7 

24.0 

7.8 

15,7 
'J  CO 

= 

i-k!) 

80.2 

11.  a 

31.5 

,il.7 
37.5 

r.5M 

„.  1 

^^^^^^^^^HplaceJ  them  as  above,  add  up  all  the  westings,  eastit 
^^^^^^^H  and  soiwliiiigs  iicparately,  and  set  down  their  respec 
^^^^^^^He  hottum  bf  each  culiiniij;   and  as  the  westing  is  grei 

^^^^^^^^^HiKting,  snhtract  the  easting  then  frani,  and  the  ditf.  1 
^^^^^^^^^H  the  ^Ili))\  dep.  h  50  mudi  west  iiTher  Rrst  lueridUli 
^^^^^^^B(''<'  soihIiiii<:  I'oing  g.eatci' than  the  northing,  subt 
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,  N.  E.  liy  E-  fi»,  ERil  N;  N.  ^V.  60  miles;  1  demand  llic  direct 
I.  dirt,  dtff.  of  lat.  ami  dep.  manic  good  upon  tlie  several  ctM)Isd^ 
rltii  ibe  lat.  &bt'  h  in,  and  *ha\.  cODrsc  she  utii^t  tfUerwdrilt  etcer, 
i  lio»»  far,  tt)  guiii  Ijer  ii.li-iidtd  iiort, 

BY  FUOJliCTION. 
LalinidutifCork  il'Ul' 

Lalituile  of  Lizard  43    57 

1    44 


e  of  latitude 101     Departme  120 

_.^__/_ D  4^'-  1 


Pitli  (lie  cliord  of  60'  describe  a  circle,  though  «liicb  draw  tbt 
'.  north  and  suuih,  and  crossing;  tlint  at  riglil  angles,  druw  thi; 
KbiuJ  west  points;  the  centre  represt^iiis  the  Liziird;  then  set 
r  two  points  from  the  south  westerly ;  though  which  dnvw  a  line 
__  '^e  ctfttre  for  the  first  coti.  S.  S,  W.  upon  that  set  off  the  (irat 
diKt.  run  £4  iDik's,  which  is  liie  ship's  place  at  the  end  of  her  firwb 
course. 

Drav^lbo  W.  hy  S.  rhumb ;  and  parallel  to  it  a  line,  passing 

"■-OUgh  tho  ship's  la»t  place  ;  and  upon  it  set  oiF  39  for  th«  secoiiu 

■    \  draw  tJie  N.  W.  by  N'.  rhumb ;  and  parallel  to  it,  as  l)cforc. 


I 

I 


TO  TtAVEMt  lAILIKC. 

draw  a  line,  pining  through  th«  ship's  last  place;  npen  it  sec  c 
40,  and  that  wil)  be  the  plaM  of  tbe  bhip  at  the  rnd  of  ber  thii 
coil.;  then  dran  the  N.  E.  by  E.  rhumb  -,  and  parallel  to  it  a  liiii 
passing  through  the  ship's  last  niace ;  and  upon  it  set  off  69  i'ar  th 
fourth  dist, ;  then  draw  a  N,  N,  W.  rhumb ;  and  parallel  to  it 
line  as  before,  through  the  ship's  last  place :  and  upon  it  set  off  thi 
lavt  dist.  60,  wbit^b  is  the  sliip's  place  at  the  end  of  her  sevci 
courses ;  from  which  draw  a  line  parallel  to  the  east  and  west  line, 
until  it  cuts  the  iner. ;  for  the  whole  dep.  from  this  to  the  ceiji 
being  measured  on  the  same  scale,  will  give  her  dijf.  of  lat.  madi 
good  upon  the  several  courses ;  and  a  liiiedrawn  from  the  ship'slaa 
place  lo  her  first,  will  give  the  whole  dist. ;  and  the  angle  whici 
tills  line  makes  with  the  meridian  will  be  the  ship's^courite  nutdi 
good. 

Now,  to  findv/vhat  course  she  must  steer,  and  how  far  she  mo! 
ran,  from  the  Centre  of  the  compass,  or  the  Lizard  point,  set  o 
tlie  whole  diH'.  nf  lat.  of  the  two  ports,  viz.  104,  to  F  ;  through  B 
draw  an'Ev.and  W.  line  westerly,  and  set  off  thereon  the  whole  dep 
I'iO  from  I^  to  E ;  then  will  E  reprettent  the  situation  of  Cork  ;  joii 
AE,  and  draw  AD  parallel  to  the  mer. ;  then  wil!  AE  be  the  dij' 
she  has  to  run  to  her  intended  port,  the  angle  HAD  is  the  cou.  d 
must  steer,  £D  is  how  far  she  is  to  the  eastward  of  it,  and  AD 
llotv  far  to  the  southward  of  it. 

BY  CALCULATION. 

With  the  diff.  of  lat.  and  dep.  between  the  two  ports,  to  fir 
ibeir  bearings  and  distances. 

To  find  the  Bearing. 
As  m  of  lat.  104  CO.  ar.      7 .9S297 
Ulimd-.W"  10.001XH) 

So  is  whole  dpp.  120  2.0791S 


To  find  the  Distances. 
As  sine  cou.  49"  5'  co.  ar.    0.1311S 
Is  to  dep.  120  2i)?91. 

So  is  rad.  90" 


To  un.  cou.  iS*  5* 


X0.06S  1 5 


To  dist.  158.a. 


lO.OOOd 
2.2' 


Whence  the  bearing  between  the  LiEar^  and  Cork  isN.  49* 
W.  dist.  159  miles.     Or  with  inspection  to  be  49",  and  diat.  IJ 
miles ;  and  the  Gever»l  courses  ana  distances  being  found,  wilt  i 
as  in  the  following 
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TRAVERSE  TABLE- 


1       COURSES. 

DIST. 

54 
39 
40 
69 
60 

DIFF. 

N. 

LAT. 

f    -4            ■           ■■  - 

DEPARTURE. 

S. 

E-. 

w. 

s.  s.  w. 

W.  by  S. 

N.W.byN. 

N.  E.  by  E. 

N.  N.  W. 

> 
•    •    .    • 

.... 

33.  3 
38.  3 
55.  4 

49.9 
7.6 

.  •  •  • 
•  •  •  . 
.  •  .  . 

.  •  •  • 

•  .  •  * 
57.4 
.... 

2Q.7 
38.3 
22.2 
.... 
23.0 

From   •.••.. 

127.0 
57.  5 

57.5 

•  •  •  . 

.... 

57.4 

.     .    .  •• 

.     •    '.     . 

104.  2 
57.4 

Remaiivs  .... 

•    1    •    •    • 

69.  5 

46.  8 

To  find  her  direct  Course  and  Distance  made  good. 


To  find  the  Course. 
As  diff.  of  lat.  69.5  CO.  ar.    8.15802 
Is  to  riui.  tan.    45"*  10.00000 

So  is  dep.  46.8  1.67025 


To  tan.  cou.  SS**  S7' 


9.82827 


To  find  the  Dist. 
As  rad.  10.00000 

To  diff.  lat.     69.  5  1.84198 

So  is  sec.  cou.  33**  57^        10.0811/ 


To  dist.  83.78 


1.92315 


Or,  with  the  proper  diff.  of  lat.  69.5  and  the  dep.  46.8,  look  in 
the  tables  of  diff.  of  lat.  and  dep.  the  nearest  numbers  correspond- 
ing to  these  are  69.6  and  47  under  34^  against  dist.  84. 

To  find  the  Bearing  and  Distance  to  the  intended  Port. 

In  Angle  A  E  D. 
From  whose  dii}',  lat.  ports       104< 
Subtract  ship's  northing  6^,5 


Lizard's  kt. 
Add  diff.  lat 

Ship's  latitude  in 


40.57  N 
1.  9N 

51.6  xN 


Remains  ship's  southw.  of  port    3i.5 


From  whole  Dep.  subtract  Ship's  Dep.  120 — 47=73  ED. 


As  diff.  of  lat.  34.5  co.  ar.     8,4^21 8 
Is  to  rad.  tan.  45**  10.00000 

So  is  dep.         73  1.80332 


To  tan.  cou.  64*  4^ 


10.52550 


As  sine  cou.  64'' '42'  co.  ar.  0.04379 
Is  to  dep.       73  I.S6332 

So  is  rad.      90  10.00000 


To  dist.        80.74 


1.90711 


Whence  the  cou.  she  must  st^er  is  N.  64^  42'  W.  or  N.  W.  by 
W.  4  W.  dist.  81  miles. 
Or,  with  the  diff.  of  lai  34«  5  and  dep.  73,  look  into  th^  Tables, 


12  TxArslsfi  sAiLncci. 

the  nearest  num.  to  then  are  73.>  Bnd.,34.2  standing  orer  65J 

■gainst  dist.  SI.  I 

All  the  prpcedinp  maybe  foaitd  by  iiunier'si  Scale,  but  9han4eave  | 
the  working  of  ilitm  lo  cxctcisB  the  Learner,  wiio  oti)|rbi  to  bel 
well  acquainted  with  Traverse  Sailing ;  and  lor  that  |tiirpi)»*  it  has  1 
been  thouglit  projjcr  to  subjoin  ttic  t'ollowing,  vkbii-lt  is  tliemust  ] 
general  and  useful  that  well  catk  be,  aud  may  be  tvorkcd  by  any  of  J 
tbe  foregoing  methods. 

A  ship  being  at  sea  in  laL  37"  If)'  N.  is  hound  to  a  port,  wblch 
lies  to  tiic  west»ard  iu  tat.  Zi"  ijf  S.  Tbe  diip.  but«>t.>eii  tlie  Uiip 
and  tliepbce  is  Iflomilra;  coni<oqui.-ntIy,  by  Case  Vl.  ilie  uounw  1 
will  be  S.  W.  by  S.  2  degrt-i-s  westerly,  luid  tli*u  303  nitlt*,  but , 
the  wind  being  vaii:ible,  ii  itbliffcd  to  ply  upon   ihr-.t  «i.-v^f»t  i 
cnurses,  the  dist.  vun  unon  ca<-li  ucing  umajncd  by  tbe  lojji  And'1 
tlie  first  she  sails  [>vith  li«r  larboard  tacks  od  biuird)  5.  W.  bv  W.- ' 
27  miles,  W.  S.  W.  half  W.  30  miles,  \V.  by  S.  25  roilis  ^.  V 
!N.  lis  miles. 

(Starboard  tncks  on  board  wind  «bil'Mng)  S.  S '  C  32  luik-s.  S.  £{.  E. 
three  quarUrs  K.  '21  iiulea,  S.  by  K.  Zs  miles,  S.  31  iiitlv«,  S.  S.  E. 
39  miles. 

Hequired  thel.it.  the^Iiipi^  in,  and  berdep  fraat  tKemcr.;  UDoa 
what  cotarse  shu  niu^t  stctir  irpi)K«ibIe,  ami  huw  far  slie  oiubI  sum  to 
gain  ber  intended  port. 

The  diff.  of  lat.  and  Aep.  bcin^^  f.^nnd  by  the  preceding  Jirc^ 
lions,  will  stand  as  in  liic  lullcmn);  Tiiiilc; — 
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The  ship  is  in  lat  34"  2l'  N.  the  dep.  is  47  4  W. 
The  con.  made  good  is  S,  15"  3H' W.  and  disi.  17^. 9. 
The  cou   to  the  iiitendtii  port  is  S,  58"  43'  W.  or  S.  W.  by  W, 
■lie  quiiner  west  nearly,  distance  1 55.1. 


I 


WS>DIS  LATITUDE  SAILING. 


con: 

Bntl 


TN  Plane  Sailing  the  earth  was  considered  as  a  plane,  representing 
a  bowling-green,  having  llie  meridians  parallel  to  each  other,  and 
i^ieqtienily  thedegreesof  longitudeequal  in  al[  places  ;  butjhis, 
mot  be  true,  as  the  earth  is  u  globe  or  sphere ;  for. 

As  the  meridians  are  circles  otuhe  terraqueous  globe,  meeting 

the  poles  (as  may  he  Goen  in  the  Plate  page  4<j),  it  i^  obvious, 
that  any  two  of  those  circles  must  recede  more  at  greater  ilJHUOceB 
trnm  the  polei ;  and  at  equal  distances  from  eacn  pule,  or  at  the 
equator,  the  distance  hetween  the  meridians  is  greatest. 

The  true  place  ofaabip  atseadepends  upon  its  distance  firooitlie 
equator,  ana  some  noted  meridian  ;  and  suict;  the  meridional  di^i- 
tance,  that  is,  the  distance  between  any  two  mcriilian<^,  varies  in 
every  latitude,  it  is  therefore  convenient  this  distance  should  "be 
reckotiet)  inafixed  latitude,  and  where  the  degrees  areof  the  same 
magnitude  with  those  of  the  meridbn,  which  can  be  no  where  but 
on  the  equator,  where  60  gcoeraphical  miles  make  a  degrtie. 

Thecireumftrencesof  all  circles  are  in  direct  proportion  tneacl) 
otb^,  as  their  radii ;  and  since  the  earth  turns  once  round  jiuatitf 
in  24  hours,  every  point  upon  its  surface  must  describe  circles  pa- 
rallel to  the  equator  :  hence  it  Ixillow^,  that  tlie  circuui  Terence  of 
any  parallel  of  latituile,  in  milei:,  is  to  ilie  circu mtierence  of  the 
equator,  in  miles,  as  the  co-sine  of  that  latitude  is  to  radius ;  and, 
that  the  breadth  of  a  degree,  in  any  parallel  of  iHtltiide,  i«  to  the 
breadth  of  a  degree  upon  the  equator,  as  the  sine  compiemeiitof 
that  latitude  is  to  radius. 

By  the  last  proportion  was  the  folkiwing  Table  calculated;  which 
■bows  the  breadtn  of  a  degree  of  longitude  in  every  latitude  ;  arid 
may  be  made  to  answer  fiar  any  degrees  or  minutes  by  taking  pro- 
portional parts. 


1 
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The/oH^nnag  Tahfe  shows  A«W  msiiy  Milen  answer  to  a  Degrre^^ 
Longiiudeat  every  Degree  >/ Latitude.                      H 

D.  I.    MILES, 

D.  !, 

MILES. 

D.  L. 

MILBS. 

C.   I. 

MILES. 

«.    L 

MHES 

1     59.. 99 

lU 

iff.. 73 

37 

47  .  .92 

55 

:i4..4i 

7:i 

17.. 5* 

if 

19.. 96 

20 

,i6  .  .38 

as 

47  .  .2S 

35 

S3  .  -.5^ 

74 

16  .  .58 

3 

59  .  .92 

21 

56.. 01 

:i9 

46  .  .62 

57 

32.  .6H 

73 

15.. 52 

l_ 

4 

■i»..P6 

22 

.'i5..6 

40 

45  .  .95 

58 

i\  '..li 

76 

14  ..51 

K 

5 

J9  .  .17 

23 

55.. 23 

41 

45  .  .28 

59 

30 .  .90 

17 

li     .51 

■ 

a 

■^9.. 07 

24 

54.. 81 

4ff 

44  .  .5? 

60 

:iO .  .on 

78 

13  .  .4* 

V 

-1 

5m  .  ..Sfi 

35 

54  .  .3« 

43 

43  .  .83 

61 

39.. 09 

79 

1 1  .  .43 

^ 

8 

59  .  .42 

2« 

VI  .  ,9^ 

44 

43.. 1 6 

62 

28.. n 

80 

10  .  .4« 

y 

59  .  .26 

27 

;a .  .46 

45 

42  .  .43 

63 

27-  .24 

8T 

9  ..38 

10 

39  -  .08 

£8 

52  .  .97 

46 

-1 1 .  .e» 

64 

2fi..30 

83 

S..35 

il 

58  .  .89 

*9 

52  .  .47 

47 

40.. 92 

65 

25 .  .30 

83 

7.. 3! 

a 

58  .".GS 

30 

3f  ..fiG 

48 

40-. 15 

6ti 

24-.( 

94 

13 

5S  .  .46 

51 

'1  -.43 

49 

39  .  .36 

67 

23 -.4^ 

85 

5..M 

14 

18.. 22 

32 

SO -.88 

50 

3S  .  .57 

68 

22.. 43 

86 

4.. 11 

1.'. 

i7  .  .9-. 

33 

SO .  .^2 

51 

¥7  .  .7.- 

69 

21 -.50 

a7 

3  ..14 

Ili 

>7  .  .67 

3^   ty..74 

52    36  .".y^ 

70 

20  ■  .52 

38 

2.. OS 

17 

57  .  :S7 

35    4.1.. IS 

53    3fi..ll 

71 

19.. 54 

89 

1  .-03 

^ 

16 

57  .  .Ofi    5(5  l4S  .  .54) 

.^4    .15  .  .26 

72 

18.. 55 

i 

Hence  It  follows,  tiiat                                  V 

^^     A*  wJius,  or  »inp  90'                     ^       /-As  co-^inc  of  nny  pawl,  of  J| 
Is  to  thi-  liifiT  of  Ions,  in  miles,       f  j-  \  Ib  lo  (h.-  liistance  run  id'  al 
SoUca-sinenfun^paral.  ofhr.    Vg^      i.i  ihiit  Im. 
Tolht  .list.  mmriesbetw«nai.yl     ••  1  So   is  die  ffwlius.  or-HOe  of « 
iwo  tnT.  in  that  paral.  of  lai.     J       (.To  iho  ctiff.  of  lonji.  in  milei. 

From  what  bas  been  said,  arises  the  solution  af  the  followin 
^    Problems.                                                                       •           "l 

^H                                          PROBLEM  I. 

^M    7^  Difference  qfZongifude  betuecn  two  Placet,  bcth  in  cftePan 
r                Ul  of  Latitude,  being  given,  to  find  l/ie  JXalance  belwem  tk€m. 

Suppose  a  ship  in  the  lat.  49"  Stf  N.  nr  S.  sails  dircclW  E.  1 
yy.  imul  Jier  cliff,  of  long,  he  3"  30',  and  the  diet,  sailetf  be  n 
^L     quired. 

1   ' 

1                        ■ 
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^K.^J)epiJ4.4\ 


Tr»D 


B 


BY  PROJECTION. 

With  the  sine  of  90^  in  your  compasses,  taken  from  the  Plane 
Scale,  and  with  one  foot  in  P,  describe  the  arch  EQ,,  and  upon  it 
•et  off  the  diff.  of  long.  210  miles,  and  draw  the  lires  PE  and  PQ 
to  represent  the  two  meridiuns ;  and  then  EQ  represents  the  equa- 
tor, and  P  the  pole.  Again,  with  the  sine  com.  of  the  lat.  49^ 
Sty,  viz.  40®  80'  in  your  compasses,  taken  from  the  line  of  sines 
on  the  Plane  Scale,  and  with  one  foot  in  P,  describe  an  arch,  and 
the  dist*  between  the  points,  where  it  cuts  the  two  meridians,  be- 
ing measured  upon  the  same  scale  of  equal  parts  that  the  ditV.  of 
long,  was,  will  be  the  dep.  136.4  miles. 

Or,  thus : — 

Draw  the  mer.  AB,  and  with  the  chord  of  60^  in  your  compasses 
describe  an  arch,  and  upon  it  set  off  the  comp.  ot  the  lat.  40°  Stf 
(taken  from  the  line  of  chords),  and  set  it  off  upon  the  arch  as  a 
ecu.  in  Plane  Sailing,  and  draw  the  line  AC  as  a  dist.  which  make 
equal  to  the  diff.  of  long.  210  miles  ;  then  will  the  departure 
CD  be  the  di.stance  136.4  miles  as  before:  this  last  method  is 
preferable  to  the  former,  as  we  are  not  contined  to  any  particular 
scale. 

Reverse  this  Problem,  and  suppose  the  dist.  sailed  in  any  paraU 
lei  of  lat.  given,  to  find  the  difl'.  of  long. 

With  the  sine  com.  of  lat.  in  your  compasses  describe  an  arch, 
upon  which  set  off  the  dep.  136.4  miles,  and  ilirou^h  the  points 
where  it  cuts  the  arch  draw  the  lines  PE  and  PQ ;  then,  with  the 
sine  of  90^  in  your  compasses,  and  one  foot  in  the  former  centre 'P, 
describe  an  arch  to  cut  PE  and  PQ  ;  then  EQ  being  measured 
upon  the  small  scale  of  equal  parts  that  the  dep.  was,  will  be  the 
diff.  of  long:.  210  miles. 


L2 
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BY  CALCULATION. 

To  &nd  the  Departure. 


As  rad.  90*  — 

Is  to  the  diff.  of  long.  210 
-So  U  co-sine  lat.  49"  Stf 

To  the  dist.  or  dep.  136.4 


10.00000 
2  32382 
9.81254 


BV  GUNTER. 
'  The  extent  from  rad.  to  sine  com.  lat.  40"  3o'  on  the  line 
lines  will  reach  from  the  diff.  of  long.  210  to  the  dist.  136.4  od  tl 
line  of  numbers.' 

BY  INSPECTION. 
Find  the  sine  com.  of  the  lat.  amo»g  the  degrees,  and  in  the  dist. 
column  ihe  diff.  of  lon^.,  opposite  to  which,  in  the  column  of 
is  thedist.  required ;   but  as  the  cu-lat.  is  40"  So',  therefor^ 
For  40  degrees  you  will  find         —  1 35 

>or41  degrees  you  willfind        —  137.S 


The  s^m  i: 


272.S 


136.4 

jd  Dep.  is  cbI' 


Hilfthedist.  required  — 

This  is  done  because  the  Table  of  Diff.  of  Lat. 

eulaleil  only  for  single  degrees. 

Bv  the  reverse  of  the  last  problem,  having  the  dist.  run  in  ma] 

parallel  to  find  the  diff,  of  long. 

-Suppose  a  ship  in  lal.  49°  30' N.  or  S.  (ails  directly  E.  orW 

136.4  miles,  and  her  diff.  of  long,  be  required. 

As  co-sine  of  lat.  49"  30'  co.  ar.  0.I.S746 

Istothe  dist.  136.4  —  2.124SI 

So  is  rad.  —  —  10.00000 

To  thediff.  of  long.  210        — 


BY  INSPECTION. 

Look  for  the  conip.  of  ihelai.  among  the  degB.as  if  ittvas  a 

and  tlie  dep.  in  its  column  -.   right  againtit  which  stands  the  diff.  t 

,  luitK-  in  the  ditit.  column.  In  the  last  Problem  the  ship  is  sup(, 

'  lu  liftve  sailed  due  east  or  west,  in  the  same  parallel  of  lat. ;  but  i| 

faer  course  she  generally  crosses  stf  vera  1  meriaiansand  parallels,ai 

tkeoatrivL-»  iit  m  different  lat.  frvm  tliat  shtt  left ;  and,  u  it  Is  plai 


MTDDLB  UTITUUB   SAILING.  7T 

by  tbe  foregoing  Table,  that  the  miles  which  make  a  degnx  io 
one  parallel ,  will  not  be  the  same  as  those  that  make  a  decree  in 
any  other  pamllel,  lying  on  the  same  side  of  the  e(]uator ;  there- 
fore add  both  lats.  togt^ther,  and  take  half  their  sum  for  a  mean  or 
mid.  lat. ;  which  may  be  conceived  as  if  the  ship  had  sailed  in  one 
lat. ;  with  which  the  diiF.  of  lon^.  may  be  turne>l  into  dep.  and 
dep.  into  diflT.  of  long,  in  the  same  manner  as  has  been  already 
■hown,  for  it  will  be  .  , 

AsTsdins  '}       f  As  the  c(> -sineof  thetDid.  \at. 

Is  to  tbe  difference  of  longitude,       f  d  1  Is  to  the  Jcpartiire, 
So  is  the  co-sine  of  the  mid.  lat.        f  ^  )  ^  '"  "^diiis 
T»  tbe  departure.  3       tl'o  ">e  difference  of  longitude. 

Having  tbe  diflf.  of  lat.  and  dep.,  the  cou.  and  dist.  are  found  by 
Case  tbe  Sixth,  in  Plane  Sailing. 

CASE  L 

Required  the  bearing  and  dist.  between  the  Lizard,  in  lat.  49* 
57' N.  long.  5<*  12*  W.  and  tbe  island  of  St.  Mary,  one  of  tb« 
'Western  islands,  in  lat.  Jti*  58'  N.  and  long.  25"  12'  W. 

LizanJ'slat.  49"  i7' N.  49"  57'      Long.     5°  l^  W. 

St.  Mary's  lat.     36    58  N.  36    5S       Long.  25     12  W. 

12  59        Snm  2)86  55  20     0 

60                         60 

■■     —  Mid.  lat.  43  25  

Diff.  in  milei        779  90  00 

Co-mid.  tat.     46  32 
BY  PROJECTION. 


1200  difE  long. 


St.  Mary's 

Draw  the  met.  AE,  witji  the  choi-d  of  60  describe  tbe  arch  PS  ; 
upon  which  set  off  46"  32',  tbe  comp.  of  mid.  lat.  from  Q.  toS; 
through  S  draw  tbe  line  AC:=1200,  the  diff.  of  long,  let  fall  tfae 
perp«ndiei]lai-  CE,  which  will  be  the  dep.  870.9  ;  upon  A£  set  off' 
AD  779,  Uw  difT.  of  lat. ;  and  upon  D  «rect  the  perp.  DG,  and 


upon  it  set  tiff  [Iw  dfp.  870.9  ;  join  G  and  A,  a«l  ii  n  done  ;  ft 
GA  will  be  the  dist.  IlfiB  miles,  anil  llie  angle  GAD  the  cou,  ■" 
48"  4'  W. 

THE  CALCULATION. 
To  find  the  Departure.         t  To  fiod  the  Cottirc. 

A^mdiuFf  lOiOSoett  As  dm.  uf  lat.779  i;o..sr. 

Utodifi'.  tiflonH.    I'-iOO        3,07018 

Spisc(fsmcrRi(l.kt.-Ki  28''1}.3<)0|>0 


■_    To  till'  licp.  STO.y 


To  find  ilie  Distance. 

At  sinr  con.  48"  11'  co.  ar.  0.1:i 
Kiod»T!.  670.9  S.pa 

SoisredtiKJiOC  10^ 

Tollu'dkLllCS  3.0C 


So  ia  ile|».  Sro,0  2.339! 

To  tang-  of  cuu.  48"  1 1'      10.O48. 


\ote.     Tlie   conrse  may 
(iiQw\  without  ibe  departure, 
MiJillc  Latitude  Sailing,  thus: 
As  the  dilf.  of  iiii.  77!i  co.  ar.7.108i" 
U  lo  the  dH!'  lung.  1200         8(0791 
So  is  co'si.  mid.  kt.  43°  36'  9. 


To  tang.cou,  43°  U'  lOMB- 


BY  GUNTER. 

1st.  'The  extent  from  46"  22',  the  comp.  of  the  mid.  lat. 
rad.  on  the  line  of  sines,  will  reach  from  1200  lu  870.9  on  tbe  lii 
al' numbers 

2dly.  'The  extent  from  rad.  or  90"  to  41"  49'  tbe  comp. 
the  cuu.  on  the  line  of  sineH,  will  rL-ucli  from  T7d  to  11C8  on  d 
line  of  numbers. 

3dly,  *  The  extent  from  779  to  870.9  on  the  line  of  numbei 
will  reach  from  45"  to  4S"  on  the  line  of  tangents.' 

BY  INSPECTION. 

Look  for  tbe  comp.  of  mid.  lat.  as  if  it  was  a  cou.  in  Platie  Sal 
lag,  and  diR'.  of  long,  in  the  dist.  column  ;  opposite  to  whii 
stands  the  del),  in  its  column.  Having  the  diff.  of  lat,  and  de 
the  con.  and  oixt.  urc  found  as  in  Case  VI,  in  Plane  Sailing. 

Thus  Hiking  {    of  the   difl'.  of  long.   1200=300,  aiid   Ss  tl 
comp.  of  the  mid.  lat.  is  46"  32',  or  nearly  46  4,  I  look  ovef  • 
and  47,  and  against  tbe  Jist.  stands  215.8  and  219.4  in  the 
colnmtM;  wfaicl:,  added  together,  gives  435.2,  half  is  317.6;  tbn 
,,  oiukipUed  by  *  E,Mvch  ft70.4  the  tiep. 

Again,  uiimy,  ^  ^ac  diff.  of  lat.  and  j^«f  the  <lep.  194,7*  uii 


i3l7t^  i  ibfcrewert  number  of  ibese  standi 


ng  to^i 


her  «re  SU 


«ivl  W't.^  ovcr4B''  and  apiinst-thc  dist.  291 ;  thui,  n)ulti|»lME|[|< 
^  piree  i;£4  luiiw :  Ituice  the  cou.  is  S.  48".  W. ;  RtuI  <f' 


CASE  II. 

Both  Latiiudes  a»d  Departure  from  the  Meriduin  given,  to  find  the 
Course  and  Di^fa-nre,  and  Differeiic:  of  Longitude. 
A  slirp  ill  lat.  49"  57'  N.  and  Ioiie;.  6"  24'  W,  itails  soath  wert- 
eriy,  till  her  dep.  is  789  miles,  and  she  be  iu  lal.  Sg"  'ZVt  N. ;  1  de- 
mand the  cou.  ilist.  and  long,  she  is  in. 

latiiudc  left  41^°  57'  N.    Latitudpleft  *9°  57'  N. 

Lntitndc  in  39    SO    N.    Latitude  m  3$    2D  N. 


DilT.  of  Iftliludo 


637 


Sumciflatiiude 
Mkidlc  latitude 


f.O    17 


Comp.  of  mid.  lal. 


r 

^^^^H^.  BY  PROJECTION. 

^^HIHfbe  mer.  AD,  from  A  tn  D  set  ofT  tlie  diff.  of  lat.  GVI 
mites,  Slid  on  D  erect  the  perp.  DG,  whieti  in^ke  ec|ual  lu  the 
dep.  TSg  miles.  Draw  tlie  line  AG,  and  that  will  be  the  dist. 
IOl4  miles,  and  t\\a  angle  DAG  die  cou.  51".')'. 

Aifairi,  draw  EK  parallel  to  AD,  makinj;  the  dist.  from  AD 
equal  to  the  dep.  D<j  73;',  on  A  describe  ain  arch;  take  thecomp. 
of  the  mill.  lat.  45'  22  in  your  compasses  IVoiu  the  line  of  chords, 
and  set  that  off  on  the  ;irdi  on  the  opposite  side  of  the  mer.  AD : 
through  where  that  cuts  the  arch  aniw  the  hne  AE  to  cut  U*e 
line  KR  in  K;  f'rotn  £  It't  tail  the  perp.  KB,  and  it  is  done;  fur 
At)  will  be  the  dili.  of  long.  UOy  miles. 


BV  CALCULATION. 


TofindtheCoursejt 
U  the  difl:  of  lat,  f!.'!?  co.  aj 
^  to  radius  lan.  hS" 
» i>  dep.  789 


»ill  be, 

■.7.195S6 
10.O(X)0O 

2.8<J70R 

lO.OfJC'H 


To  find  the  Distance  it  will  be, 
As  ili«Miiecou.il"i*  CO.  ar.  0.1081)9 
Uiothodep.7S9  481)708 

So  is  radius  90*  lO.OOOOO 


To  (he-  dist.  1014 


3.0( 


inDDLfl  LKinvva  uatNO. 


To  find  the  Difference  of  Longitude  it  will  be, 
As  cO'sirie  mid.  lat.  44°  38'  CO.  ar.  0.14775 

T«  to  depiirturc  789         —  —  2.31)708 

Sois  radius  90        _        _        —     10.POOOO 

To  diff.  of  long.  1 1 09  3.04483 

Long,  tlie  ship  tailed  from  5"  24'  W. 

Diff.  long.  1 109  miles,  or-^60=  18    29  W. 

Longitude  in  —  2a    53  W. 

BY  GUNTER. 
Ut  '  The  exienl  from  the  diff,  of  lat.  637  to  the  dep.  789  on 
.  the  line  of  nmnliers,  will  reach  from  rad.  or  4,)"  backwdld  to  51' 
5',  'he  cou.  on  ibe  line  of  tangents. 

2dlj.  '  The  extent  from  51^  ft'  to  ra.iius  or  90"  on  the  line  o 
,  will  reach  from  the  dep.  799  to  ilie  ilist.  |(>i4  on  the  luie  O 
number*. 

-•^Jlv.  '  Tne  extent  from  the  coinj).  of  tnit.  l-it.  45"  22  to  n^ 
or  90"  on  the  line  of  sinej,  will  reach  tVum  tiie  dep.  7*0,  to  I 
diff.  of  long.  1 1U9  on  the  line  ol  numhera." 

BY  INSPECTION. 
Rui^B.  With  the  diff.  of  lat.  and  dep.  find  the  eou.  and  dUt. 
in  Case  Vr.  in  Plane  "ailing. 

2dlv.  Take  ihe  comp.  of  mid.  lat.  as  a  r^ou.  anil  the'  dep. 
.  iu  coluiuu,  and  ihe  dist.  corresponding  to  theBe  wijt  be  the  diff.  o 


f  iong. 

f  bit.,  t, 


flke  a  tenth  of  the  diff.  of  laL  637,  and  dep.  789,  tba 
and  7S.9,  ilie  nearest  numbers  to  these  are  GJ.6  am 
78  5  Islanding  together  over  51",  .iH^inalihe  di.t.  101,  which  mul 
tiplied  by  tu  gives  lUlU;  hence  the  cou.  by  inspection,  is  £ 
51"  W.  and  the  dist.  loio. 

Taking  45°  22'  or  li"  as  a  cou.  and  a  tenth  of  the  dep.  78.9  i 
iu  column,  the  nearest  i!>  78.5,  in  the  dist,  column  siandK  1|J 
which  multiplied  by  It)  gives  1 1 10  for  the  dift  of  long,  oesiiyf  i 
before. 

CASE  III. 

One  Lttlitude,  Come  nncl  Distance  given,  tofnd  the  Difference  y 
Laiitvdt  and  Difference  of  Longitude. 
A  ship  in  Jatitude  42"  30*  N.  and  longitude  IS"  31'  W.  sulsS.] 
^  hy  ,S.  i^\  tniles,  or  197  leagues ;  T  demand  the  latitude  W 
longitude  llwship  i«  in. 


MIDDLE   LATITUDK  SAILINQ. 


BY  PROJECTION. 

As  Casel.  in  Plane  Sailing,  viz.  Braw  the  mer.  AD,  and  oi 
A  describe  an  arch  with  the  chord  of  60°,  and  upon  it  set  off  the 
course  S.  E.  by  S.  or  3  points :  through  where  tliat  cuts  the  afch 
draw  the  line  AC  ;  making  it  equal  to  the  dist,  591 :  from  C  let 
foil  theperi).d3;  then  wilt  CD  be  the  dep.  328.3  and  AD  the  diff. 
of  lat.  491  miles. 

Draw  the  line  EF  parallel  to  AD,  making  the  dist.  from  it  «qual 
to  the  dep.  CD. 

Take  the  comp.  of  mid.  lat.  51"  36'  from  the  line  of  chords  in 
your. com  passes,  and  set  it  off  on  the  arch  on  the  other  side  of  the 
mer.  AD,  and  through  where  that  cuts  the  arch  draw  the  line  AB 
to  out  the  hne  KF  in  B,  from  B  let  fall  a  perp.  and  it  is  done  ;  for 
AB  will  be  thediff.  of  Ion};.  419  miles. 

Lai.  left  45^  3v'  N.    ytu\.  lat.  33    ?•* 

Diff.  oflat491       =        S    11  S.     Com.  mid.  lat. 


I-oni!.  left 

Uiff.  of  long.  419 


"  Sl'W 

•  59  ]■:. 

Sum  2)76"    4!>  Iflnp  in  11    :t2  W. 

Fcom  what  has  been  said,  it  will  be  easy  to  construct  any  of  the 
following  ca.ses,  an  they  are  ciinstrncted  the  same  as  in  I'laite  Sail- 
hig:  only  observing  tSfit  to  find  the  diff.  of  long,  you  must  take, 
the  comp.  of  mid.  lat.  as  a  course  in  Plane  bailing ;  with  this  cou. 
and  the  dep.  find  the  dist.  and  that  will  be  the  diff,  of  long. 

To  find  the  same  by  CALCULATION. 


To  find  the  Diff.  of  Latiuide. 
As  nui.  90"  lOOOOOO 

Is  to  the  disWnce  59 1  2.77  1 59 

So  i*  ccHsinc  cuunc  3  pts.  .  d.9tP85 


r*  th«  *ff.  ef  UL  491.4       2.6914-1.  To  the  di-p.  398.3 


To  find  the  Departnre. 

As  rati.  90°  KJ.OOOOO 

Istofli^diilance  591  •^.77li9 

So  is  sin.;  couib.-  3  pts.  9-74474 


2.5l6a3 


MIDDLE  l-KTlTUpZ   SAJUKp. 
To  find  ihe  Difference  of  Longitude. 


Without  the  Departureit  will  be , 
yksCMi.m.lat.38  aV.co.ur.O.  I0j85 
Is  to  tin«  court!"  3  jiis.  9  7 1474 

So  is  iJislaiiee  s'Jl  2.7 7  I  ,^9 


Todiff.ofloiig.4l9=6.59    ^:.l)^■. 


With  tlie  Departure  it  will  I 
,\si.'o-«i  ni.l.ti3S°34' CO. ar.  0.1051 
Ik  ■<•  th<' dr'p.  3ZS.d  3.5l6! 

So  is  rud.  gO° 

To  diff- of  long.  4 19=6°  59  2.6 

Long.  !cfi  IS  31  \V. 


Whence  ihe  sliip  is  in  lat- 34"  ID'  N'.  uiid  lopg. 
BVGUNTER. 

1st.  'The  extent  from  rad.  or  8  poinlSj  to  tjje  cowp- of  liffi c 
S  pointB  on  the  line  marked  SH  will  reach  from  tag  tiifR, .'"' 
431,  the  diff.  of  I'at.  on  the  line  of  numbers. 

2dly.  '  Tlie  extent  frc^m  rad.  or  8  points  iq  llifi  «qii,  3  pijintj  ta 
the  line  SR  will  reach  Iroai  the  dist.  591  to  ^)ie  dep,  JJ^  ofi  lli^ 
line  of  numbers. 

3illy,  '  The  extent  from  the  sine  co^p,  mid.  lal.  5'"  ^f'  f9  fpi 
or  90"  on  the  line  of  sines,  will  reach  from  the  dep.  ^2^'^^^ 
of  long.  419  on  the  Itpe  of  numhcrs.' 

BY  INSPECTION. 

V-vi-t-  M'ith  the  cou.  and  dist-  6nd  the  diiT.  of  kt.  and  deo.  n  J 
in  Case  1.  in  Plane  Siiilinj..  -' 

md  the  dep. 


2d1y. 


mp.  of  mi^.  lat,  , 


i°ifm 


coTtiinii,  and  at^atnst  it  in  the  dist.  column  stands  the  diQ^.  qI 
Tims,  uiMhr  ih':'  con.  S  points,  and  against  a  tenth 

Si^l  =  5>J,»tdnd  tJ-\  and  32. S;  these,  muitipiied  by  10,  giTft^ 

for  till-  diff.  ui  lilt,  unii  328  for  il)e  dep. 

Now,  talcing  tiu-  coni|i.  mid.  Int.  5t°  36' or  jl"as  a  cou. < 

tenth  of  the  dep.  33-i  — i2.8  in  its  lolninn  ('be  nearest  i«  32^ 

iigii'ist  which  stands  42  in  ihe  di>t.  <">iluiiin  ;  this  ninkipli«d  ^jiffl 

gives  420,  thediir.  of  long,  nearly  as  before. 

If  the  foreiroiny'  directions  Be  \\ell    understood,   the   lijai 

will  not  find  it  difficult  to  work  the  t'uUowing  caE>ea  ia  Mi^i 

8uljiig. 

CASE  IV. 

Course  and  Difference  nf  Latilvile  given,  lafinJil":  Dipaztuie,  Dit- 
tance,  and  IJiJiennee  if  Longi'/ude. 


Suppose  a 
tion,  Ice-way 
hv  ■j.lwlfwe 


ihip  sailing  from  the  Lizard,  m^kes,  wh:?p  ^^,5 
,  iti'.arc  allowed  for,  licr  coarse  J*.  'i'J"  H'.  o 
iterly,  and  then,  by  observ^ion,  it  i&  l4t.|f4Q 


miODI^  LXTlTODfe  SAILING. 


/     % 

\jBu  of  the  Lizard    49"  5?'  N: 
LaC b; observation  45    3r  N. 


49'*'5i'N.' 
45    31  N.- 


4   26  S;  Sum  of  latitudes  95  28' 

60:              Mid.  lat.                47  44 

266            Co-mid.  lat.         42  16 

BY  CALCULATION. 


To  find  tbe  Depertun 
As  cosine  cou.  3ffc6.  ai 
Is  to  ibvdiff.  of  Int.  266- 
So-UtheMn^  c&u:39° 

To  the  dcplSlS.*' 


twill  be, 
0.10950 

2.42J.88 
9.79887 

2.33325 


To  find  the  Distance  it  will  be,  . 
Asthoco-si.cou.39''cf..ar.  0.10950' 

Is  to  ihc  (iitr.  of  lat.  266        2.42488 
Sg  is  rad.  Sff*  10.00000 

To  the  dist.  342-3  S.5343S 


To  find  the  Diff.  of  Longitude. 
As  co-«i.  of  mid.  lat.' 47°  44' 

co.«.  ,.     .  0.17225 

Is  to  Jbe  ^ep.  i2lii:4  ■  2-33325 

So  is" rail.  90°  lO.odobo' 

Ti'tfitasrofitfiig.'ssb'.a-  2.S0556 


To  find  the  Longitude  in. 

Lizard's  loiiy.  5°l3'W. 

Diff.oflon.320milesor      5    20  W. 


Long,  ii 


Both  Latititdes  and  Distance  gi-oerif  to  find  the  'Course  and  Difference 
of  Longitude. 

Suppose  a  ship  runs  300  miles  N.  westerly,  from  37"  N.  lat.  and 
long.  lOP  25'  W.  uotil  she  be  in  lat.  41"  N.';  what  is  ber  cou.  and 
long,  inf 

M2 


240  Co-mid.  lat.  51  00 

BY  CALCULATION. 


|be  Coarse  It  will  be, 
.r.  7.5;;'J88 

10.00000 
;.  2-iO  2.38021 


To  find  tiie  Diff.  of  Lon.  it  will 
As  co-si.  mill.  lat.  39"  co. ar.  0. 10 
Is  to  tang.  coil.  36'.  52  *>.87 
Soiadiir.  oflat  £40  9.38 


KIODIJ   tATlTU&E   tAlLrxc. 


To  find  the  Difference  of  Lati- 
tude it  will  be, 
Ai  sine  cou.  6  pts.  co,  ar.    O.03t3S 
Ii  lo  the  dep.  95/  a.^SO;)! 

So  is  co-sine  cou.  6  pts.        y  ;)82S+ 

To  the  diff.  of  lat.  396.+ 


1.5981: 


Lat.  left 

Dift  uf  Ul,  396,  < 


To  find  tbe  Distancc'it  will  be, 
As  sinv  cou.  6  pts.  co.  iti-.  0.0;U3K 
Is  to  the  departure  957         S.pwiyi 


To  the  diitance  1036 


10.00000 
3  01529 


To  find  Diff.  of  Long,  it  will  be, 
Asco-si, m.lai.53°  28' co.ar.  0.22527 
Is  to  itiR  departure  957  2.9S091 
So  is  radiut  lO.Oeoco 


To  mcr.  diff,  of  Ion.  1608      3.206l8 


Sum  li 

.Mid.  1.1. 

Co-mid.  1.1. 

l...iig.lpf[i» 
Uitr.  ollons. 

50*  JO  S. 
56  4() 


8)106"    56 


53   SS 


10    16  E.- 
26  48  E. 


Loiigitudoii 


CASp;  VI  r. 

Oju  Latitude,  Distance  sailed,  and  Departure  from  the  Meridian 
given,  tojittd  the  Course,  Difference  of  Latiltide,  aiul  Difference  rf 
Ijongitude. 
A  ship  in  Latitude  490  SO*  N.  and  lonf^itiide  24"  40*  W".  saiU  south 

eastward  645  miles,  until  her  departure  from  the  meridian  be  500 

miles  :  I  demand  the  course  steered,  and  the  latitude  and  longitude 

■he  ship  is  in. 


To  find  the  Course  it  n 
At  the  dist.  645  CO.  vs. 
Is  to  the  radius 
So  is  the  departure  500 

1bMiwceuv50°  50' 


To  find  tlie  Diff.  of  Ut.  it  will  be, 
.\s  radius  10.00000 

Is  to  the  dist.  6t5  2.80956   ■ 

So  is  co-sine  cou.  50-  ao*      9.30043 

To  diff.  of  laL  407.3 


2-60999 


Mtt»%t«W*  aWitilWl- 


Lat.  left  is 
Diff.  lat.  407,  or 


To  find  the  Diff.  of  Loftg: 

1  hla  iHatleparture  500 
!  £n>M  radios' 


\  To<lifr.  of  long.  721.1 


49"  .to'  N. 
6    47  S. 

Ut:  left 
Lat.  in 

1*2    43 

48-  49*  PI. 

*!imi!^ 

^fe'   13' 

nid.  lat. 

46      6 

.Co-mill.  lat. 

43    54 

r.  0,16901 

3.fi9897 
10-OOOOQ 

[Jongjtudeleft  is- 
Jiff,  of  long.  721,  c 

Mttg.  in 

34   40W. 
r    12      t  g. 

12  arwJ 

2.'S5T9ff 

MERCATOR"S  SAILING. 

Plane  SAILING,  as  has  been  before  obseivecl,  supposer 
earth  and  sea  to  be  in  the  form  of  a  bowiing-E;reen,   on  wh 
the  meridians  arc  parallel,  and  the  degrees  of  latitude  and  longi- 
tude e<{itnl  in  all  places;  but  the  earth  and  seA  compose  ti  rOuntt 
body,  ar^lob«;,  on  wbu:h  thede^ecsof  latitude  nre- equal  in  alt  1 
places,  and  the  degrees  of  lonf^itude  decrease  from  the  etjuatoriti  j 
pnmortion  to  tbe  ntne-comijieincnts  of  the  latitade. 

Thouglj  the  meridians  all  meet  at  the  poles,  and  the  paraHeli  t 
tbe  equator  continually  dacreatie',  and  that  in  proportion  to  tbeco-' 
,  lines  of  their  latitudes^  yet  in  old  sea-charts  the  meridian*  wer« 
i  rirawn  jianillcl  to  each  oifier,  and.  consequently,  the  parallek  c 
I  taiittidc  ntadeeiiUid  to  the  equator,  and  so  a  degree  of  longitudeoi 
I  Biiy  parallel,  as  large  as  a  degree  on  the  equator:  also,  in  the~ 
?  charts  the  degrees  oFlatitude  were  still  represented  (as  ibey  a 
in  themselves)  eimal  lo  each  other;  and  to  those  of  the  uqiiator;  1. 
I  iheae  nteaiiii  l!ie  degrees  of  longitude  being  increased  beyond  th«i 
I  jo^l  proportion,  and  the  more  so  the  nearer  they  approached  tbi 
1  polen,  the  dcgrrcs  of  Utiwdo  atlhe  same  time  remaining  the  sa 
F  it  t>  evident  phtcrs  must  bo  very  erroneously  marked  down  u 
I  those  charts,  with  respect  to-tlieir  latittide  and  longitude,  ; 
1  crtweqtiertrly,  Uieir  hearings  from  one  another  must  be  very  fi 
r  TTi  tttiii'ily  this  inconvcuiencci  sq  as  stiU  to  keep  the  ipei 
t  iliiins  |Mlridle(.  il  is  plain  wc  must  lengthen  tbe  degrees  of  1 
I  tilrtc  in  the  B;ime  proportion  as  those  of  longitude  are,  tha 
KiTtioii  in  easting^^r  westing  may  be  the  same  witfa  -i 
iiJigrorsoathiDgi  and,  conset^ueatly,  the  bearing  of  ji' 


■  Jd^nCATUltS  SAJiAHG.  SI 

Huuiveocb  otI:iar>to4teittte«ameupoD  the  ohsrt «s  ofwn  cbe^be 

■  The  difficulty  in  conHtnicting  a  tcue  sea-toliatt  caiiaMs  is  fiwi-^ 
BKapropar  uiauntir  uf  ftftplit'iDg  theiiiir&ce  efii  globe  to*  plane; 
Hbich  Mr.  Wnif^T,  an  Ec^^Uman,  by  aa  i^^ioiu  conception, 
Kjipily  accoa^uiheti. 

K-Hc  conceived  the  surface  of  this  globe  to  sweti  like  n  bladder 
Hp,tW  H  is  blv-v'iQff  li^  fAMi  tiie  joqaator  towards  4iie  polee,  pro- 
Bortionallj'  in  latimde  as  it  dot;s  in  iangicudt^,  until  evtry  part  of 
K>  fiurfocie  tpfisi  tii3i  af  a  cancaA'e  cyli^iJor  impressed  on  k,  whsse 
Hw^ber  w^  /equal  u*  t^  gM^e'd  diaiuftcr.  Tiie  equator  Wiue 
H^f)c  Qooifiwd.,  til's  parts  tcwiirds  th.e  ^)ie»  must  be  «i'eiKied,  b«it£ 
Hi  latitude  and  longitude,  to  fill  up  tlie  c^linilcr,  or  Ggure  in  t'te 
Hmfw  vf  9  f4tlliit^-htotu;,  s.id  in)pf»<a  oa  itn  concai^  surtarat  (he 
■H^  fifa'^v/)  W)  fhe  surtare  of  tiie  globe.  This-cylioder  Iseioj;  cm 
MB  one  of  tht.-  incridiaiix*,  from  north  to  Baut}i,.iuid  luid  open,  woQi4 
■Vpreiieat  a  true  st:a-chart,  the  parts  of  wbkh  hear  (he  same  pro- 
BHfjiif;itpQjte  another  as  the  corresponding  parts  of  the  globe  do; 
uid  on  which  ail  the  hncs  will  be  right  hne^;  having  every  pa- 
BtJIel  nf  latitude  on  the  glolie  JnureaEed  till  it  is  equal  to  the  cqua- 
Bp*';  Md  bQ  t\ie  distance  of  tlieDoeriJians  ui  these  parallels  will  he- 
Kdido  e^al  to  their  distance  at  the  equator;  consequently,  the 
^Beridt«iiE  on  the  chart  are  expressed  by  paritllel  right  lines. 
A  Mv>  tlie  niiiriiliiini  being  lengtiieticd  as  the  parallcU  sre  tn- 
HNs^ed,  every  degree  of  latitude  is  lengthened  in  the  same  pro^ 
^Bfiioii  ;is  the  degrees  of  lotigitude  are  increased;  therefore,  the 
^MUAtitt  uf  the  parullels  of  latitude  grows  wider  and  wider  as  they 
Hterwcli  the  (>i>les. 

HF  Mr.  GerrakdMercatoii,  aFleming,  in  1556,  ptibliihed  a  similar 
Hbart;  iitit  in  what  mannet  it  wiis  constructed  he  did  not  show, 
H^itherwfrrethosedegrecsiii  their  true  proportion;  whence  called 
^feercator's  Chart. 

^f  Mn  Weight,  in  liB0,  published  the  Principles  of  the  True 
H&A'Cltart,  und  bow  to  con9i.'t]!:t  it  on  tho  fuUuwing  principles: 

^b  Tbat  the  distance  between  any  two  meridians  at  the  equator  ia  in 
^boponian  M  tlteir  disianue  in  any  parallel  of  latitude,  as  the  ra- 
^nwia  to  thcco-sineuf  that  Iniitnde'. 

B  Th»»  any  part  of  a  parallel  of  latitude  is  to  alike  part  of  theme. 
Hiiian,  as  thti  rudiui.  in  to  the  secant  of  that  parallel : 
B  And,  thqt  the  distance  of  ai>y  parallel  of  latitude  fi-om  the  equ»- 
Bk.  ts  equal  to  the  suTnoi'ihesocaiiitiof  all  the  arches  between  the 
Bill"!'  r  and  that  |>araUel. 

B  Fnm>  these  principles,  Mr,  Wriiiht  set  about  forming  a  Table, 
mg  thacoiiLtiiualad<Ution>i  of  secants,  of  all  thcpflrrilk-lsuf  latitude, 
Eotpouing  with  oiwft  minute,  which  he  uiatle  radius,  aud  thePrto 
BUuia  (be  second  paraltcV  of  9  minutes,  and  lo  tfie  stim  of  these 
^La,  IAS  secaot  of  3  miniriest  h*.  The  Tabkt  thu'i  formed,  i»  thM-^ 
which  is  coaiinonly  called  the  Table  of  Meridional  PmXSjXmj  wmaM 
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of  which  n  true  nanticiil  cliart  may  be  cunsinicted,  called  Mcrcator'i 
Chart,  and  all  the  Casea  in  WRtcHr's,  cciniinunly  called  Mercator** 
.  Sailing,  consirticled  and  cn!ciilaCed. 

I       As  this  'i'abie  conwitiB  the  meridional  parts  for  every  degree  ai»l 
'   minute  of  tlie  (inadrunt,  fVuiu  the  equator  to  the  poles,  it  will  bs 
easy  to  find  the  meridional  parts  corret>poiiiJing  to  any  pwaUel  of 
latitude,  as  foresanipic  : 

lit-qtured  llie  meridiunal  parts  corresponding  to  the  latitude 

ii"  *5  > 

Liiok  in  the  top  of  the  Tabla  for  S'J",  marked  3Sd,  and  in  the 

I  right  or  Iclt  Irand  columns,  marked  (M),  under  the  degree  33,  and 

['  opposite  the  minute  45,  standi! 2 1, )3,  the  oieiidioRal  [laiis  beloi)g< 

HIS  to  33"  »5'. 

Whi-nttie  K'*"^"  latitudes  are  hnth  norili  or  both  south,  the  Bie- 
i  riditmaldifferenceHf  latitude  i<i  found  by  suliirai^iiri^ the  lucridionat 
1  parti,  of  the  lesjier  latitude  fnuii  those  of  »li*-  tfieaier.     ' 
'       Ke[]uir<jil  iho  meridional  dilJofeiice  of  latitude  bciireen  the  U- 
i  2Hnl,  III  latitudti  49"  &T  N.  mid  the  island  of  St.  Mary's,  ill  } 
(  tudc3t)"5«'  NJ 

The  Lizard's  laiitiidc  ■*•*"  ol'  N.  meridional  parts  3470 
St.  Mdf/s  latitude       36   58  N.  ineridiouai  pans  SSsiO 

Mtiridioiial  diO'erence  of  latitude         1060 
W4ien  the  iatiludes  arc  one  ninth,  and  the  other  south,  the  meridi- 
onal differcnee  of  latitude  is  found,  hy  adding  ihe  meridional  paru 
«o>n-8p<)iiiliiig  Lo  boili  llie  latitudes  together. 

llequtrcd  ibe  iiitriiliuiiMl  ditierenfc  uf  latitude  bettvceii  Cspe 
Verd,  in  btiiudc  14"  lii'  N.  and  the  Cape  of  Good  Hope,  in  lati- 
Hide  34°  -29'  8. 

Cape  Verd's  hHiludc  14°  46'  N.  meridional  parts       B9e 
CupeofCood  Hopc'a  .14  29  S.  meridional  parti     2201 

Meridional  difi"i*rein;e  of  latitude  SlUa 

1  lie  several  e^iseii  in  Mercator'n  Sailing  are  worked  hv  jreome- 
try,tri^oni)ri]riry,  Guiitpr's  Scale,  and  the  Tables  of  ditl'erenco  of 
l>litudeund(I<>|mriiir<;,eict<etly  iiitliesameuiannera^  those  in  Plane 
Sailiu};,  by  only  enii&ldering  ihu  meridional  dilFerence  of  jittituctfr' 
)■»  if  it  were  the  proper  did'ereuco  of  latitude,  and  tiie  ditferencfrof 
lutigitudcaa  tlie  di'paiti:re:  frt  it  ia  no  more  tban  enlargtog  the 
proper  diHi-n.-mc  ol'  Intititde,  >o  !is  to  bn  e.jual  to  the  ineriaionat' 
tlinW' nee  of  Altitude;  thenitill  the  dilfercnce  uC  longitude  bear 
proptHiinn  uuhe  depart  ore,  that  the  meridional  dillerence 
of  Uttciiiled^ievlotJiL-  proper  tliiVerence  of  latitude  ;  for,  ill  theiblH 
loikiiitj  6!;ure  (uhicti  ia  the  fii^r  ua&e  in  Mercutor's  Sailing), 

LnM  f  rcfire-trit  d\ti  nicndiunal  and  ML  the  proper  dtfier«' 
eiictf  ollutiiiide.  1 1I  Uic  diiTerente  of  longitude,  l,0  the  depsT-- 
lUfV,  Aid  the  di!>ianoc,itnd  tJicanc;lf  T!VlH,or  LMO,  theroune|j 
ri  will  ML  be  iu  pioporliuu  to  LO,  as  AIT  is  to  Tii;  and  iJiia' 
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Wherefore,  as  the  proper  difference  of  latitude  is  to  the  depar- 
ture, so  is  the  meridioniil  dilference  of  latitude  to  tlic  difference  of 
loiijritude;  and 

As  the  meriilional  difFerence  of  latitude' is  to  the  difference  of 
loni^itude,  so  is  tbejtruperdiirercnte  of  latitude  to  the  departure. 

Since  1eu<;theniu^  it  Klimtenitii^  tlie  sides  of  a  triangle  does 
not  alter  the  an^jtes,  ilic  departurt;  may  Ik'  reduced  into  diHcrence 
of  longitude,  and  the  diiference  of  longitude  into  dejiarture. 

In  all  lUe  cases  (save  the  lirst)  in  Mercator'sSailing,  the  course, 
distance,  difference  of  latitude  and  departure,  are  Ibund  in  the 
samemanner  as  those  in  Plane  Sailing;  and  then  the  difference  of 
longitude  may  be  found  bycitherof  the  following  proponions,  viz. 

(See  the  Figure  in  the  next  page.) 
Py  making  theenlucged  Distance  By  making  meridionalDifference 
MH  radius,  it  will  be,  of  Lat.  MTradius,  it  will  he 

Dlbcmerid.  dilK  of  latitude, 

s  the  tangent  of  the  course 
I  ilie  (lintTcnce  of  longitude. 

But  in  the  first  Case,  it  will  be 
As  the  tnerid.  diff.  of  lat.  MT 

«  proper  diff.  of  tal.  MI.. 

It  of  the 
distance  MO. 

Or,  when  the  course  is  found,  you  may  say.  As  the  co-sine  of 
course  is  to  the  proper  difference  oflatitude,  so  is  radius  to  the  dis- 
taDce. 

CASE  I. 
T'Ae  Latitudes  and  Longitudes  of  two  Places  given,  to  find  the  direct 
Course  and  Distance  between  them. 
Required  the  bearing  and  distance  between  the  Lizard,  in  lati- 
lutle  49'*  51',  longitude  5"  12'  \V,,  and  the  island  of  St,  Mary, 
one  of  the  Western  I,slands,in  hititudeSG"  58'  N.  and  long.  25"  U''  \V. 
Lizard's  lat  43°  57'  N.  meridional  parts  3*';6  long.    5"  12'  W. 
St.  Mary's   36    58  N.  meridional  parts  23!;0  long.  25    12  W. 

Diff.  oflat.   12    5y=779  Mer.  Diff.  I^t.  1 030  Diff.  20.00=:H>00 
6D  60 

779  miles  Diff.  long.  1200  miles. 

Draw  the  mer,  MT=IOSO,  the  meridional  difference  of  lat. 
and  MI=7??,  th*  proper  dift".  oflat. ;  perp.  to  MT,  draw  TH  and 
LO,  makeTU  1200  miles,  the  diff.  oflong.  ;  join  H  and  M;  then 
mil  the  angle  TMH  bd  the  cou.  8.  43"  01 '  VV.  and  OM  the  di«t. 
1 165  miles, 

N 


As  the  cii-sine  of  the  cuurse  ^        TAsrad 
Is  to  the  merid.  dili:  of  latitude,    f       J  Is  to  il 

So  in  the  sine  of  the  course  f  o   J  So  is  t 

To  the  difierence  of  lon^Htude  ;  )       t  To  i  lif 

But  in  the  first  Case,  it 

As  the  tnerid.  diff.  of  lat.  MT  )       TAs  r.i(lins 

Is  to  radius,  f   O  J  Is  to  thu  p 

So  is  the  diff.  of  longitude  Til  f  <  J  So  is  (he  s. 

To  the  tangent  of  lUe  coiir-e  ;  J       (To  ilie  disi 
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2.  Now  tV  of  the  meridional  diff.  of  iat.  and  the  J„  diff,  of  the 
longitude  are  lOti,0  and  120,0;  thenearest  numbers  in  the  Tables 
mre  107,7  and  1 1 9,6  standing  tc«ether  over  4B". 

In  the  latitude  culunin  1  look  tor  f't>t  the  proper  diiT.  of  Iat.  which 
13  77,9  the  nearest  is  17,6,  against  this  stands  116  in  the  dist.  co- 
lumn, wbich  multiphed  by  10  gives  X160,  nearly  the  same  «s  that 
found  by  calculation. 

CASE  11. 

Both  Latitude  and  the  Departure  from  the  Meridian  given,  to  frid 

the  Course,  Distance,  and  Difference  of  Longitude . 

A  ship  in  Iat.  19°  57'  N.  and  long.  5"  14'  W.  sails  S.  westward, 
until  her  departure  from  the  meridian  be  189  miles,  and  then  by 
obst-rvutioii  IS  in  the  Iat.  39°  20*  N.  required  her  course  steereOf 
distance  run,  and  longitude  in. 
Lat  left  490  57'  Merid.  parts  3470 
Lat.    in       39     20   Merid.  parts  2571 


PIff.oflat.  10    37  Mer.  Diff  Lat   899 


BY  PROJECTION. 
"With  the  proper  diff.  of  laL  and  dep.  project  the  same  as  in  Case 
VI.  in  Plane  Sailing;  extend  the  mer.  AE  to  B,  and  make  AB 
equal  to  the  meridional  diif.  of  lat.  and  draw  a  line  parallel  to  the 
dep.  DE ;  produce  the  dist.  AD  to  cut  this  parallel ;  and  CB  will 
be  the  diff.  uf  long.  Hence  the  angle  BAC  will  be  the  cou,  S. 
51*'  5  W.  DA  the  dist.  1014,  and  BC  the  diff.  of  long.  1114 
miles. 

To  find  the  same  by  CALCULATION. 
A«  p.  daf.  lat.  637   co.  ar.  7.1D58ti    -As  sine  con.  51°  5' co.  ar.    .0.10809 
latorad.  go  lO.axXK)    Is  to  dep.    789  2.8970S 

So  is  the  dep.  7S9  2M10%    to  it  rad.  90*  O'  O.OOOOO 


To  tang.  con.  51°  5'== 

10.092P+ 

10.00000 
2.9J37e 
10.092»a 

S.OtlfSS 

Tothedi»tl014                   3.00007 

\    A«  rad.  so- 
ls to  mer.d^.  tat  gga 
Soisnang.  con.  51°  5' 

Todiffioflong.  1114 

Longitude  left                  5"     1 4^. 
Dili,  of  long.  1114=      18       34  W. 

Longiluilein                   23       48  W. 

Her  course  is  S.    51"   5'  W.   and 
distance  lOHmites. 

NoTB.     The  diS:  of  Ion;;,  may  be  found  by  saying,  Aa  prop,  ^t^ 
of  lat.  :  dep.  :  :  merid.  diff.  of  lat,  ;  diff  of  long. 
N3 


Isl.  '  The  e 
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BY  GUNTEU. 
t  froiiKiifT  lat.(.37,  to  dep.  7S;*,  o 


the  tini!  of^  J 
on  ilio  tins'.' 


mimbers,  will  reach  fromrad.oris",  to  51"  5',  ibc 
of  tangcnis. 

2c\iy.  '  'I'hp  ejttent  from  rad.  to  com.  cou.  38"  ."iS',  nnthelii 
smcs,  wiilreach  from  difF.  lat.  637,  tu  lOl-t,  the  liLsl.  oiitheline 
numbers. 

3.|ly.  '  Tl)e  exient  friim  cn-toii.  3*1"  55'  to  sine 
thelincofsinei,  will  reach  from  met.  dlif.  Ut.  S9^,lo  1114,  tbedi 
of  long,  ou  the  hni."  of  numbers." 

BY  INSPECTION. 

Tlhc  lillT.  r>flat.aiiiK!yp,  being  found  together  in  their  rtep«cdi 
cnlijtnns  will  n'm-  [hu  con.  iui)nti^  ihu  dtgrties  or  pitiiilH,  &rul  Uie 
dill,  ill  it^  (.'(iliiiiin  :  in  the  kt.  column  bclurtgin^  to  the  roo.  Idof 
for  the  nifi-idinnal  difl'of  Im.  siiU  agaimtt  it  will  stand  the  tliff.  of 
long,  in  ilif  dep.  toliiinn. 

Kow-l  siNtii  nt'dilT,  of  latandof  dcp^are  106,1  and  lSl.5:  the 
DCarcM  nuiiihers  to  thcst?  arc  106.4  and  131.3,  ttaiiding  togorfaef 
over  31"  thefouandagiiiiisldist.  liiL';  this,  muitlplivil  by  o,give) 
lOl+tht  dist.  j 

As^'in.uvt-rSt"  look  for  l-tmthof  mcr.  diff.  oflat.  83. 9  in  the  ^  * 
lut.  column,  thf  nfHre-.t  is  :.iO.O,  >irid  a^iiiiist  winch  sNind  111,1  in        , 
the  ilcp.  column  ;  itn.^,  iiiuhiplitid   by  10,  gives  1 1 1 1  for  the  diflT. 
-ofh.n-, 

CASE  nr. 
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frofn  A  to  E  taVe  the  mer.  diFT.  of  iat.  396  in  your  compasses,  and 
Willi  one  foot  in  A,  the  ship's  place,  aa  before,  lay  tit.-  othor  upon 
the  mer.  at  B;  and  upon  these  two  points  raise  the  perp.  Dl!)  ami 
CB;  a  line  drawn  from  the  ship's  place,  maktiig  :iii  an^ic  with 
the  mer. equal  to  39",  the  ship's  cou.  will  cut  ihe  two  perps.  atD 
and  C ;  the  first  will  be  the  dep.  wliicli  terminates  the  dist.  A  D 
342,  and  the  other  will  he  the  dilf.  of'loni;CB=:321  miles. 

From  what  hm  been  said,  it  is  plain,  that  any  casein  Meic:i  tor's 
Sailing  may  be  nruiected  as  a  right-angled  ti'iariu;le,  by  only  '.'>>risi- 
dering  the  dilf.  of  lung,  or  dtp.  as  the  base;  the  meridional,  or 
proper  di(F.  of  Iat,  as  the  perp. ;  the  hypotenuse  cut  by  the  dep. 
U  dist.  ;  and  thean^le  which  that  makes  with  the  perp.  thecou. ; 
for  in  all  cases  in  Mercator's  Sailing,  the  mcriiiiunal  diff.  of  Iat. 
bears  the-  same  ptopunion  tu  the-  dill,  of  long,  that  the  proper  diiT,. 
of  Iat.  does  to  the  dep. 

These  instructions  heing  well  understood,  will  be  sufficient  to 
iuform  the  learuer  how  tu  cuistruct  any  of  the  fullowing  cases : 

BV  CALCULATION. 


To  find  the  Distance, 
As  co--i.  coil,  ap"  CO.  ar.      0.10950 
lito  Ihe  iJiH;  oflal.  'JiiCi        '2  t-'4hS 
So  is  radius.  lO.OOiNiO 


To  the  dist.  342,3 


2-j3  13 


To  find  the  Diff.  of  Lonnitiide. 

.\s  tln^  fo-.-ii.  tou.  au-i-Q.  iir.  (1.1 0^150 
I-.  tu  mer.  il<l).  cflji.  3j(i  2.59770 
.■:;o  li  siue  ecu.  iH"  P.7a^)J7 

Todif.lon,32U.7=r2l'W.  2..'i0607 


Lizard's  longitude  left 


—         5"  12' W. 

10  i:)  W. 


Longitude  in  — 

BY  GUXTKH. 
1st.  'The  extent  from  co-sine  cou,  .j]",  to  rad.  on  the  line  of 
sines,  will  reach  finui  the  proper  diff.  of  Iat.  2bfi,  to  the  dist.  3423 
on  the  line  of  nuii)bi:r». 

2dly.  '  The  e.xtenrfrom  co-sine  cou.  Si'',  to  sine  cou.  S'J'on  the 
line  of  sines,  uiil  rc-ach  trout  the  mer.  dilF.  of  Iat.  39'),  tu  the 
difiT.  of  long.  321,  on  the  line  of  numbers.* 

BV  INSPECTION. 
Under  the  cou.  3y",  and  against  half  the  dilT.  of  Iat.  133,  stands 
111  in  the  dist.  column,  which  being  doubled  is  3 4 2, ■to  dist.; 
under  the  same  degrees,  and  in  the  Iat.  column,  look  ^Rialf  the 
mer.  diff.  of  Iat.  li'S,  against  that,  in  the  dep.  colnmn,  stands  160.5, 
doubled  is  321,  the  ditf.  of  king,  nearly,  as  before. 

CASE  IV. 
Oik  Lalilude,  Course,  and  Distance  g'wtn,  iojind  ike  Difference  6f 
Latitude,  and  Difference  of  Longitude. 
A  ship  in  latitude  42°  3ff  N.  and  longitude  IS"  3V  Vf .  ^^'^ 


S4  MKRCA-nt'*  aAlLTNG. 

S.W.by  S.SOl  miles;  Idemandthe  latitude  and  longitude  the  sbij 


To  find  the  Difference  of  Latitude  it  will  be. 


AjT«d.90°  10.00000 

h  10  the  di^lant^e  591  2.77IJ9 

Su  is  co-Kine  ecu.  3  pts.  «.9IUS5 

To  the  diffi  of  lat.  Wl.i  12.1j9U4 


■M.pt.{l 


3i  lON.M.  diffiofUl-esi 


To  find  the  Difference  of  Longitude  it  wili  be. 


Ascn-»i.co)pt8,co-!ir.  0.(180  IS 
I»iomJifl:onat.o28  2.797f)fl 
tio  is  S.  cou.  3  pis.       0.74474 

Tfniiff.oflon.  419.C  2.62295 


I.   left    IB"  3 
Di.  lo.  4«0=7.OO  W. 


Long,   in  25   31  W. 


BY  GUNTER. 
Ist.  '  The  extent  {torn  rad.  or  S  points,  the  com.  of  the  con.  ( 
ihe  line  marked  SR,  will  reach  from  ibe  disl.  59),  to  die  ditf.  1 
Ut.  491,4  on  the  line  of  numbers, 

adiy.  '  The  extent  from  co-cou.  S  points,  to  the  cou.  3  potnl 
on  the  liu«  marked  SR,  will  reach  from  the  tner.  dilT.  of  lat.  Si 
to  the  diff.  of  long.  419.6  on  the  line  of  numbers,' 
BY  INSPfclCTlON. 
Under  the  cou.  3  points,  and  opposite  a  tenth  of  the  dist.  59.0 .. 
the  lat.  column  stands  4i).l,  which  multiplied  by  10,  is  +91,  tbi 
diff.  of  lai. ;  then  find.  J  of  the  mer-  Oiff.  of  lat.  1  :<1,  in  the  lat  c 
lutnn,  against  which  sunds  105  in  the  dep.  culuniii,  which,  nti: 
dplied  by  4,  gives  420,  the  diff.  of  long. 

CASE  V. 
Both  Latitudes  and  Distance  given,  lo  find  the  Course  and  Diffk 
enct  of  LoTigitude. 
If  a.  ship  runs  SCO  miles  N.  westerly  from  a   x/.^' 


port  in  UjifeaT'  N.  and  long.  \<fi  95!  W.  until 
•he  berprlat  41"  N. ;  required  the  course 
ueerccMMVloiig  in. 

Lat.  left    37  N.         Mer.  parts  2393 
Lau  in        4t  N.        Mer.  parts  27U3 

IMC  Ut.  4=240    M.  di£  lat.  S09  M. 


r..-'^-2 


HIRCATomV  flAILINO. 


BY  CALCULATION. 


To  find  the  Course. 
As  the  dial.  300  co.  w.        7.52288 
Istond.  iK)<>  10.00000 

So  ii  pro.  diff.  of  lat.  240     2JR021 


To  tbi  co-sine  cotL  SO"  52' 9.90309  To  the  diff.  of  long.  231.7     2.36497 


To  find  the  DilF.  of  Long;. 
Aa  co-si.  cou,  36''52'  co.  »r.  0.096.M 
Is  to  mer.  diff.  <.f  lat.  309      2.4899S 
So  it  sine  coarse  36°  52'      9.77(il3 


■Sei^l^figitude  lehf' .        —  —         10"  25'  W, 

I)iff.ofking.23a,or  3    52  W. 


Longitade  in        — 


—  14     17  W. 


BY  GUNTER. 

Irt.  '  The  extent  from  the  dist.  300,  to  the  proper  di|F.  of  lat. 
840,  on  the  line  of  numbera,  will  reach  from  rad.  or  dO^,  to  5.^* 
9',  the  comp.  of  the  cou.  on  the  line  of  sines. 

2dly.  '  The  extent  from  co-cou.  53"  8',  to  cou.  SC  52',  on  the 
line  of  sines,  will  reach  from  the  mer.  diff.  of  lat.  309,  to  the  dift 
^long.  231.7,  on  the  line  of  numbers.' 

BY  INSPECTION. 

With  the  dist.  and  diff.  of  tat.  find  the  cou.  then  in  the  lat.  co- 
lumn belonging  to  this  cou.  find  the  mer.  diff.  of  lat. ;  against 
which,  ia  the  dep.  column,  will  stand  the  diff.  of  long. 

Thus,  half  the  dist.  150,  and  half  the  diff.  of  lat.  120,  will  be 
found  standing  together  in  their  columns,  nearly  under  37*,  the 
coo.;  and,  in  the  lat,  column,  find  half  the  mer.  diff.  of  lat. 
134.5,  the  nearest  to  it  is  154.1  ;  against  which,  in  the  dep.  co- 
lumn, stands  116.1,  which  doubled  is  232.2  the  diff.  of  long,  nearly 
as  before. 

CASE  yi. 

OneZalitude,  Coarse,  and  DeparturF  ghen,  to  find  the  Distance, 
Difference  of  Latitude,  and  Difference  of  Longitude. 

A  ^p  sails  E.  S.  E.  from 
s  certain  port  in  Utitude 
5(f  \0  S.  and  longitude  lO" 
16'  £.  until  her  departure 
from  the  meridian  ne  957 
iniiea;  I  demand  the  dis- 
tance aailed,  and  the  latitude 
and  kngitod*  she  is  in. 
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To  find  tbe  Distance  it  will  t>fr. 
Ax  sine  coil.  f.  pU.  CO.  ar.  0.0i4.1H 
h  K.  ilip  drp.  iJaT  2.B8('iJl 

So  IB  railJus  lO.OiioOO 

To  thv  distance  1036  3.01520 


Tofinr!  the  Di)r.orUt.UwtniM» 
\«  nme  cou,  fl  pt*  co.  «r.  D.01+5* 
I>  la  Lhe  clfpuriuru  t>i^  2.(i«0!>t 
So  U  co-Mn<9  cvu.  0  pu.       R-f ti2&4> 

I'o  (iilT.  Int.  3t)r)=(i*  30'       2.5MtS 


to  find  the  Riff,  of  Long. 
As  co-sine  con.  fi  |Jii  co.  ar.  0.4I7IP 
Is  to  mcr,  <liH;  "f  Ui,  067     2.B21 1 5 
So  h  sine  cour«  (i  pis.        ,  P-.y0^"2 


Todiff.  of  long.  ICIO  3.2'.ifii)l 


LaL  Infl.  51"  Ul'  S.  tncr.  pu.  $400 

Ul.  in    58    *aS.  n»er.   ptt.    »Ii7 

Mer.  diifcrrnttc  1st.  OAT 

Loiigiiuilr  Ipft  ID"  16'  F. 

Dili;  of  long.  1010=     "m    Jo    E. 

Lcnciiudi'  LD 
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BY  GUNTER. 

Kt.  'Tlic  c:'!""!  from  6  points  to  rad.  on  the  liiie  tnarkeil  SR. 
will  n^acli  from  tlie  ttcj).  ^£7,  to  tbo  dist.  1036,  on  tbe  line  of 
numbers. 

2illy.  '  The  fitcnt  Ooni  t;  pnintn  to  2  jjoint^  on  tbe  line  marked 
SR,  will  rCBcli  from  the  dep.  i'a?,  in  the  diff.  of  lal.  336,  on  tbe 
line  of  iiunil'frs 

3dly.  *  The  txtcnt  from  2  points  to  f>  points  on  the  line  marked 
6R,  will  reach  from  ihe  mcr.  diff,  of  lat.  fiti7,  to  the  diff.  of  long. 


mehcatoh' 

to  find  the  Course  it  will  be, 
A>  the  distuice  6i5  co.  ar.  7.1,Q044 
l»torad.  J  0.00000 

So  u  the  departiiie  500        2.(fi)89~ 

y.fi3941 


ToMDecou.  50"  50' 


To  Gad  Diff.  of  Long,  it  will  be, 
As  co-si,  coil.  50°  50'  CO,  ar.  0. 199  j7 
It  to  m.  as.  of  Int.  538  3.76933 
So  is  HDe  course  50*  50'      .9.339-13 


To  diff.  Ion.  731,8=12°  5"  2.85843 
Long,  left  U40W. 

Long,  in  3  38  W. 


To  find  the  DifF.  of  Lat.  it  will  be, 
As  HJue  cou.  50°  50'  co.  ar.  O.l  I0j2 

Is  fo  the  departure  500       2.69897 
Si)  is  co-&inu  cou.  50»  50"     9.30043 


Todiff.  Ist40",3=6*47'  2.60993 


Lat.  left  49"  30'  N.       M.  pts.  3438 
Lat.  in    42  43  N.       M.  pl9.  3340 

Mcr.  diff.  lat.  583 

As  pro.  difr.  of  lat.  407.3 

CO.  ar.  7.3900s 

Is  to  departure  500  2.63897 

So  is  m.  diff.  of  lat.  588  2.r6'933  ' 


To  di(E  of  long.  721,8  2.85843 


Hence  the  ship's  con.  is  S.  50°  S&  E.  or  S.  E.  i  east  nearly,and 
she  is  in  the  lat.  of  42"  43'  N.  and  loiig.  29  a8'  W. 

BY  GUNTER. 

1st.  *The  extent  from  the  dist.  ei5,  to  the  dep.  500  on  th? 
line  of  numbers,  will  reach  frum  radius  to  50''  50'  on  the  line  of 
sines. 

2c!ly,  '  The  extent  from  50"  50'  to  ?,9°  lO',  on  the  line  of  sines, 
will  reach  from  the  dep.  500,  to  tlie  diff.  of  iat.  401,  oti  the  line 
of  numbers. 

3dly.  '  The  extent  from  39"  10'  to  50"  .^O',  on  the  line  of  sines, 
will  reach  from  the  mer.  diff.  of  lat.  5S8,  to  the  diff.  of  long.  722, 
on  the  line  of  numbers.' 

EY  INSPECTION. 

Now  a  Sth  of  the  dist.  and  tlep.  are  129  and  tOO,  and  are  found 
together  over  Si";  and  in  the  lat.  column  stands S  1.2,  which,  mul- 
tiplied by  5,  is  40s,  the  diff.  of  lat. 

Then*  in  the  lat.  column,  seek  {  of  the  meridional  diff  of  lat. 
147,  the  nearest  is  146.6;  against  which  in  theilep.  column,  stands 
181.1,  which,  multiplied  by  4,  is  724.4  the  diff.  of  lung. 

Having,  in  the  preceding  parts,  stiown  how  to  work  the  most 
UKeful  problems  in  Middle  Latitude  and  Mercator's  Sailing ;  I 
shall  now  work  the  three  following  cases  both  by  Middle  Latitude 
and  Mercator's  Sailing,  in  a  manner  I  generally  teach  persons  who 
are  of  age,  and  youth  of  good  abilities;  especially  if  tliey  are 
iimited  to  a  short  time. 
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BY  GUNTER. 

1st.  *  Extend  from  855  to  564  on  the  line  of  numbers,  that  ex- 
toit  will  reach  from  rad.  or  45^,  to  33"  25'  the  cou.  on  the  line  of 
tangents. 

2dly.  *  Extent  from  rad.  or  90^,  to  the  con.  :i?y  25'  on  the  line 
of  sines,  that  extent  will  reach  from  the  dep.  6G4,  to  the  dist.  102 1, 
OB  the  line  of  numbers. 

3dly.  *  Extend  from  rad.  or  90°,  to  the  comp.  of  mid.  lat  45*^ 
53'^  on  the  line  of  sines,  that  es,tc!it  will  reach  iVcn  the  dep.  564, 
to  786  miles,  the  dilF.  of  loni:j.  by  2\lk\.  Lat.  Suiliiv^. 

4thly.  'Extend  from  the  sine  of  the  con.  3.V'  25'  to  tlie  co-sine 
of  the  cou.  56°  35',  on  the  line  of  sines,  that  extent  will  reach  tVom 
the  meridional  dift*.  of  lat.  1200  to  792  miles,  the  ditf.  ot  long,  by 
Mercator. 

Or,  *The  extent  from  the  diff.  of  lat.  355,  to  the  dep.  564,  will 
reach  from  the  meridional  diff.  of  lat.  1200,  to  792,  on  the  iine  of 
numbers.' 

BY  INSPECTION. 

With  the  diff.  of  lat.  and  dep.  find  the  con.  and  dist.  as  in  Case 
VI.  in  Plane  Sailing.  Take  the  comp.  of  mid.  lat.  as  a  cou.  and  the 
dep.  in  its  column,  the  corresponding  dist.  will  be  the  dilF.  of  long. 
by  Mid.  Lat.  Sailini^.    And, 

Having  found  the  cou.  instead  of  the  proper  diff.  of  hit.  find  the 
meridional  diff.  of  lat,  in  the  lat.  column  belonging  to  the  cou.; 
the  corresponding  dep.  will  be  the  diff.  of  long,  by  Mercator's 
Sailing. 

Now,  take  1 -tenth  of  tlic  diff.  of  lat.  1 -tenth  of  the  dep.  viz. 
85.5  and  56.4,  the  nearest  numbersstaniiing  together  in  the  Tables 
to  these  are  85.5,  and  55. 5y  under  33'^  against  dist.  102,  and  85.4, 
and  57.6  under  34"  again.st  dist.  103 ;  now  :';3"  added  to  04"  is  67", 
half  is  33"  30'  the  cou. ;  and  IOC  added  to  1 03  gives  205,  half  is 
i02.5,  which,  multiplied  by  10,  gives  1025  the  di.st- 

To  find  the  Difference  of  Longitude. 

Over  the  comp.  of  mid.  lat.  46",  find  J  of  the  dep.  viz.  1 II  in 
its  column,  and  against  it'stands  196  in  th<'  dist.  column,  this,  muU 
tiplied  by  4,  gives  784  miles,  the  diff.  of  long,  by  Mid.  Lat.  Sail- 

Again,  the  con.  being  33°  25',  or  nearly  33"  },  look  for  l-tenth 
of  meridional  diff.  of  lat.  =  120  in  ihe  lat.  columns, 'under  33" 
and  34°,  the  nearest  numbers  to  these  are  1 10.9  and  lu2.2,  the 
dep.  corresponding  arc  77.9,  and  8L1,  their  sum  is  159,  half  is 
79.5,  which,  multiplied  by  [0,  gives  795,  the  diff,  of  long,  by 
Mercator's  Sailing,  nearly  as  before. 

From  what  has  been  said,  it  is  easy  to  perceive  that  all  the 
Cases  (save  the  first)  in  Mid.  Lat.  and  Mercator's  .bailing,  are 
projected  and  worked  in  the  same  manner  as  in  Vlane  ^diVvw^s  ^wdi 
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tu  obtain  the  <IlO~  of  long,  by  Mid.  Lat.  Ssiliog;  Ihr  comp.  of 
the  mill.  lat.  ia  laketi  as  a  ciiii.  iti  Plane  Railing,  and  wiili  tbh  coa. 
and  the  tlep.  the  disE.  is  found,  ivliich  will  lie  iftft  difF.  of  loiiff.  hj 
Mid.  L^,  ^.tilin^.  And  bavint;  thr  con.  take  the  meriiiionurdfS. 
of  lat.  as  if  it  wa^;  the  proper  cliff,  of  liit.  the  corresponding  dcp, 
will  be  the  diff.  of  long,  by  Mercator'ji  Sftiling. 

The  Course  and  Distance  given,  to  find  the  Difference  of  LatUutUf 
anti  Difference  of'  Longitude. 

A  shi|)  from  the  Utitude  51"  l^S'N.  undloiif'itnde  Q^atfW.  »afl» 
S.  W.  hy  8.  iiniil  she  had  run  1022  miles,  what  laliluilcanti  lun- 
giliide  iKbhe  in? 

To  find  the  Departure. 

As  r»il.  Jilt"  O.OOOOO 

Is  toibpiiistanc-  \"il         3.0094A 
S(li^sin^emll.l■a^".        S.7W74 


r-8       8.75419 


To  find  the  Lalitade. 
s  tkA.  (JO"  o.uoooe 

'>  the  (iisttiiicc  I0<;2         3.009U 
course- 3  pts.    ^91^ 


ha  ii 

To  the  aifT.  i^r  laL  Si^A       i^'^jtH 


To  llu:  dqiiirlii 


Now  849.K  or  H5;»  divided  liy  tio,  frives  14"  10*  S.,  and  being 
ntilitracted  frum  the  l.ititude  left,  leaves  37"  5' the  latitude  in: 
hence  the  middle  latitude  is  found  to  be  4V  ic/ and  meridional 

difference  of  latitude  llL't.     Whence, 

To  find  the  DilTerenceof  Longi-ITo  find  lUeUiffcrenreof  LongU 
lude  by  Mid.  Lat.  Sailing.  tnde  by  Mercator's  Suiting. 


MEBCATORS  SAILING.  10] 

A^co-ii,cc»H.22'  20"  CO.  ar.  0.033S^  I  As  co-fi.  cou.  9g*30'co.  ar.  0.033S6' 
b  to  die;  oilRt.  855  U..Q3  \ilT  h  to  ditf.  of  lat.  855  2  iJ3 197 

So  u  iiDe  course  '22'  2(/      <).47!)78  So  is  raciius  yo"  (i.U(<UOO 


To  the  departure  35 1.3 


ro  tlie  distance  924.3 


To  find  the  Ditference  of  Longitude. 


By  Mid.  l^L  Sailing. 
Aico-si.m.  lat.i+T'co.  ar.  O.USya 
Is  to  the  dfparture  351  ■^.5+53J 
So  is  radius  JO'  1 0.00000 


To  iliff.  L.  489=R»    </  E.  2.689.23 
L<»ng.  left  £2   56  W. 


By  Mercator's  .Sailing. 
co-si,cou.22»?0'co.ar.  0.03386 
o  miT.  Jiff,  oflat.  1200  3.07918 
is  sine  cou.  82"  £0'  9-5?978 


To  diff.  Ion.  493=8"  13'      g.6ya82 
Long.  Iftt  22   56 


Lnng.  in  14   ij  W.bym.lat.lLong.  in  1-t  43  W.  by  M. 

Case  the  first  in  Middle  Latitude  and  Mercator's  Sailing,  and 
these  three  cascx,  arc.  all  that  can  well  happen  at  sea ;  tint  as  some 
ynuniT  men  are  inattentive,  and  frecjuently  looking  intu  the  book  to 
set^  i^tlit'ir  calculatimi  is  the  satnu  aa  that  set  down, 

The  Teacher,  perliao!!,  may  find  it  necessary  to  let  Such  work 
the  following  questions  by  way  of  exercise : — 

Hues!.  1st.  ltA!(juiring  tlie  bearing  and  distance  of  Hang.  Cl|/I*!n 
Stietland,  in  lat.  tiO"  7  N.  and  long.  50'  VV,  and  the  North  Cape 
uf  Lapland,  in  lat.  1 1"  10'  N.  lonp.  2f>"  l'  E.  ;■ 

J  (  N.  44"  a3'  E.  (list.  y:ty.:i  miles,  by  Merrator's  Sailing. 

I  N.  43°  4'  K.  dist.  9:j«.y  miles,  by  Mid.  Lat.  Sailing. 
Quest.  2d.     A  ship  in  lat.  3T'  i\.  and  long.  48^  'M  W.  sails  be- 
tween die  N.  and  K.  until  she  is  in  the  lat.  of  51"  16'  N.  and  hnds 
she  has  made  SCilmilcsof  dtp. ;  reqnired  her  direct  cou.  dist.  run, 
iiiid  lung,  in  i 

f  N.  33"  .08'  E.  dist.  1018  miles,  long,  in  Zt"  43'  VV.  by 

Middh:  Latitude  Sailiiig. 
^N.  a;*"  38'  E.  dist.  101  s  miles,  long.  in35^y'  by  Mer- 
catur's  Sailing. 

A  ship  tVo'n'i  the  lat.  of  51  '22'  N.  sails  S.  S.  \v. 
;  what  lut.  is  she  in,  and  how  much  has  she  diltereil  h^^r 


jtiii. 


Suest. : 
500  miles; 
long.  ? 


jint. 


r  long.  267.fi  miles,  by  Mer- 
S.9  miles,  by  Middle 
.  E.  bv 


/Lat.  hi  ii"  9'  N. 
)      caioi's  Sidling. 
\  Lilt,  in  i-y"  <j  N.  diff.  of  long.  2' 
(     Latitude  Sail  nig. 
Sucst.ilh.     A  ship  iVom  lut.   li"   N'^  s;ii]s  X 
siie  he  in  the  lat.  of  IS"  40  N. ;  re(iuici.d  her  iliit. 
long.  ? 

""■    .  run   720  niiies,  diii.  ot  loi)g.  tjil.l  miles,  by 
4   t       1     M 
■'""'     "^r*: "720(oiIe,^,diiF.oflong.  'i.ii.^  mllei,  by  Mid. 


nmil 
if  of 


f  Uist.  run  7: 
J  Mercator. 
i  Disi,  run  72t 
C     Lat. 


Siitift.  5ih.  Siippo'^e  *8hip  from  the  lat.  of  4i*  N.  ails  betfreea 
the  S.  and  E.  300  miles,  ami  tliun  licr  dcp.  is  compuwd  t6  be  309 
miles;  required  the  cou.  lat.  and  dilT.  oi  loTie.f 

/Course  S.  36"  52*  E.  lat  iji.  jS"  20'N.  diif.  of  lougilude 
-         3      lOl.'j  by  Mercivtor. 

•^'"'     1  Coiir>o  S.  36"  52'  E.  lat.  in  38"  20'  N.  diff.  of  lungitude 
t     40l.f;  liy  Mid.  Lat. 

Qiml.  (ith.  A  .-.hip  from  tUc  lat.  -Ji"  Sff  S.  anils  N.  N.  W.  until 
her  dilT.  of  lo:ig.  be  7"  40' ;  required  the  Jut.  ilie  is  in,  ud  her 
di«t.  sailed  f 

Note.  Tills  nmsi  he  worked  by  Mcrcator's  Sailinftt  ^hiM : 

As  tlie  sine  con.  22"  Sll"  is  u,  rtic  dtfT.  of  .lotig.  ICO,  so  is  tlie 
co-sine  cciii.  Q'2''  'u  lo  tfie  mer.  diff.  of  l«i.  1 1 10.  Now,  from  tbtt 
mcr.  pnrts  t)f  lat.  left  iO'-J,  take  the  mcr.  diff.  of  l«t.  IMO,  tlitf 
remainder  19ii3  is  ilic  mcr.  parts  of  ihc  lat.  come  lo,  III"  4^8^ 
Having  the  con.  iind  proper  (fl^,'of  lat;  th«  rest  it  found  by  CttaelT. 
ill  PliiiK-  Sailmp. 

WiK.  The  slup  15  m  lat.  SI*  4"  S.  dirt.  937.*  miles.  . 

Siitxt.  7tli.  A^liipin  th«Utt.  51"  13'  N- ai.i!  l0ng■22"'WV^II^W- 
betvvet:ll  S.  :irid  M'.  until  ahd-  h^s  niudc  564  niilei.  of  di'i>.  aita  78^ 
miles  of  dlli.  of  long,  ;  required  lier  con.  dist.  lal.  ami  \<m\k-  in  ? 

Note.  'I'iiis  tmist  be  wortcd  by  Mid.  'at.  Sailinti',  as  thaa  >— 

As  diff.  of  lori'.;.  78fi  :  rad.  :  :  tln-di-i).  SS*  :  go-sin'^-  of  mid.  Ut. 
M°$',  +  tr  r''=H8"  18'  tba  sum   lac.  and  88Ma'-51"  15'=!^ 
in  37"  3'  N.     Ikviucthc  diff.  of  Int.  and  dup.  lli«  coii.  iiroiindw  . 
be  y.  Sr  .■lO'  W.  and  i  he  dist.  1032  iiiilen. 
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By  tbeseveral  difFerences  of  liitituJes  and  depaitiir,'s,  fuund  in 
the  Tables  of  Difference  of  LiLtitude  and  Departure,  find  tlie  lati- 
tudes come  to,  middle  latitudes,  and  complements  of  middle  lati- 
tudes ;  with  each  complement  of  middle  latitude  and  correspond- 
ing departure,  find  the  diflcrence  of  longitude  to  each  course  and 
(UsUuce,  and  set  them  down  in  two  additional  columns,  marked 
difference  of  longitude  east  and  west,  according  to  the-departure 
used ;  add  up  the  east  and  west  columns,  and  their  diliercnce 
willbethewholedifferenceoflongitude,by  Middle  Latitude  Sailing. 

But  if  you  work  by  Mercator's  Sailing,  find  the  meridional  dif- 
ference or  latitude  for  each  course  and  distance ;  with  each  course 
and  meridional  difference  of  latitude,  find  the  difference  of  longi- 
tude ;  which  set  down  as.  above  directed,  and  the  dilTcrence  be- 
tween the  east  and  west  columns  will  be  the  difference  of  longitude 
by  Mercator^s  bailing.  By  this  method  the  ship's  place  may  be 
found  at  the  end  of  each  course  .and  dtatancc  run,  and  pricked  off 
on  a  Mercator's  chart. 

EXAMPLE  I. 

Suppose  a  ship  from  the  Land's  End,  in  latitude  50°  4'  N.  and 
longitude  5"  41'  Sl'.A  W.  is  bound  to  the  island  of  St.  Mary,  in 
latitude  37"  N.  and  longitndi;  25"  6'.W,  but  by  reason  of  contrary 
winds  is  obliged  to  steer  the  following  courses,  viz.  S.  by  W.  $i 
miles;  W.  S.  W.  32,  N.  W.  1  W.  41,  S.  S.  E.  i  E.  4U,  E. 
N.  E.  i  E.  19,  W.  21,  N.  E.  I  E.  S'i,  S.  4i,  S.  S.  W.  92, 
and  N.  36  miles;  and  it  be  required  the  liititude  and  longitude 
sbe  is  in,  with  the  direct  course  and  distance  toiler  intendeiT port. 

With  the  several  courses  and  distances,  find  their  differences  of 
latitude  and  departure,  and  set  tlieni  down  as  in  the  following  ■ 
TRAVERSI-:  TABLE. 


COURSES. 

DIST. 

DIFF.    OF 

L\T. 

DF.PARTURE. 

N. 

S. 

E. 

W. 

S.  by  W. 

•2i 

23.5 

4.7 

W.  S.  W. 

32 

12.2 

2^.6 

N.  W.4W. 

+  t 

2(1.0 

31.7 

S.S.E.JK. 

49 

44.3 

21.0 

E.N.  E.J E 

19 

4.6 

18.4 

21.0 

West 

21 

N.  E. i  E. 

36 

22.8 

27.3 

South 

41 

41.0 

35.2 

S.  S.  W. 

92 

85.0 

North 

ae 

30.0 

89.4 

206.0 

K'l.i 

i'22.-2 

89.4 

C7.2 

Dif.lat.S. 

Ilfi.fi 

1  Depat. 

\       55.ft 

\ 
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:i  by  the  Traverse 

uthin^,  3iid  55  mil 

■  btituilf  left 

loflat.ni      = 


Table,  ihat  the  ship  )i:iB  madel 


50" 


ivesting. 

Meriilion.  parts 


48     7  '^^      Meridion.  parts         5 
(de^  2)!48  11 

de  49     S  Mcr.  diff.  lat. 

,  to  find  the  Difference  of  Longitude  it  will  be. 


[lid.  Lat.  Sailing, 
iiid.  kt.  *y  j'    0.1S378 
Ip.  55  1.74056 

10.00(100 


By  Mercator's  Sailing. 

As  p,  (lilT.  of  lat.  Il6.<)  7-93; 

h  totlietlep.      55  1.74( 

Su  ism. diff. of lai,  179  2-25; 


nig.K4=r24'  l.P':4U  Todiff.  Icng.  S4-4=l*2+'    l-92( 
Long,  left  5    42 

Int.  1  Long,  in  7   fibySfeif.— 


7     Ghy 

BY  INSPECTION, 
ecomp.ofmid.  lat.  41"  as  a  cou.and  the  dep.   55 
I  nearest  is  ^'^A,  ii';;tin°t  «bic)!  -itaTids  H4in  the  dist-  c 


Wot.  diir.  of  lat  912        7-04001 

»  raJ-  tan.  4.5"  lo.oiKHjp 

I  oltong.  lOSft  3.03  j83 


MURc ator's  sailing. 
By  Merciitcr's  Sailing. 


PtttDg.  cou.  49*  59*  10.07584 


rad.  go" 
Is  to  p.  dill',  lat-  6<i9 
So  is  Bfi^^cou.  49'  59' 

To  the  (list.  1041 


0.00000 
2.sai43 
0.1917s 

3.01721 


[Hence  the  direct  course  from  liie  sliip  to  St.  Mark's  is  S.  50"  7 
.  and  ili^tance  1043  miles,  by  Middle  latitude  Sailing  ;  and  S. 
*  53*'  \V,  and  distance  1041  miles  by  Mercator's  iiailing.  The 
be  nay  be  found 

BY  INSPECTION. 
te  J  of  the  diff.  of  long.  1086,  vis.  271.5  nearly,  and  look  for 
a  the  dist.  column  over  the  comp.  middle  lat.  47"  nearly,  and 
?ihe  dup.  column  standa  11)8.5,1  of  the  dep.  Then  look  for  i  of 
V  diff.  of  lat,  li;7.2,  and  J  of  dep.  198. .S,  until  ihey  are  fourid 
koding  together  in  their  respective  colunins:  the  nearetic  are 
id  over  50",  viz.  199,2,  1 67,3  (  the  dist.  corresponding  to  these 
;o,  this  ujultipiied  by  4  gives  1O4O  miles.  Hince  the  courae 
1.  SO"  W.  dist.  1040  miles,  by  Mid.  Lat.  Sailing 
^  lgaiti,takin§^To  of  the  meridional  diff.  of  lat.  and  j^  of  the  diff. 
€if  longitude,  viz,  &1.2,  and  108.6,  the  nearest  numbers  to  these 
■re  108.8,  91.3  standing  over  60"  in  the  lat,  column,  belonging  to 
the  above  degree ;  look  for  Vc  "f  ^he  proper  diff.  of  lat.  viz.  t;6.9, 
the  nearest  is  66.8,  the  distance  is  IO4,  which  being  iiiultiplied 
by  10,  gives  1040  miles. 

Hence  the  cou.  is  S.  50°  W.  and  dist.  1040  miles,  by  Met'catbt's 
Sftiling,  the  same  as  by  calculation. 

Here,  to  have  gone  to  geometrical  strictness,  the  diff.  of  long, 
should  have  been  found  by  every  cou.  and  dist.  run,  by  Mid.  Lat. 
or  Mercator's  Sailing,  which  would  have  given  the  ship's  true 
place  at  the  end  of  each  cou.  and  dist.  but  [shall  leave  the  doing  of 
that  to  the  reader;  and  as  all  traverses  are  vOorked  in  the  inann^i^ 
shown  above,  which  is  sufficiijntly  exact  for  a  ship's  run  in  2* 
hours,  I  shall  therefore  only  add  a  few  question*  for  the  learner's 
exercise. 

Suppose  a  ship  from  the  lat.  68"  33'  N.  and  long.  «"  40'  E.  is 
bound  to  the  North  Cape,  in  71"  10'  N,  and  long.  26"  l'  E.  sails  as 
iit  the  following  Table;  required  the  lat.  and  long,  she  is  in,  and 
her  direct  coo.  and  dist.  to  the  Cape, 


■ 

1 

■ 

^U 

1! 

■ 
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1^ 

...     . 

N. 
■..• 

s.     i:.  1  w. 

Difi'.  Loa^ 

11, 

w 

^ 

l,S       J.S 

V  N. 

IS 

'26.5 

35- 0 
26-j) 

(ii)     M 

:97. 

78.0 

i-.. 

&| 

51.7 

a  1. 4 

70     *i) 

t>4.a-. 

h. 

;c 

30.0 

1  1     IH 

bvN. 

■20,8 

I3.i) 

71     40 

'. 

44- 

.iW. 
K. 

36 

31.7 
33-2 

7-6 

17.0 

72     15 

CS.ff' 

55  0 

73     51 

i:.  1 E 

33.9 

63.5 

73     25 

219.1 

E. 

5( 

35.4 

3a. 4 

72     .iO. 

1210 

E. 

fii 

■24  9 

60.  J 

73   ■  15 

207.? 

311..5 

.35.4 

■-'.50.1 

30.;; 

' 

812.9^ 

99. 

flat. 

35.4. 

Dep 

30.y 

Diff.  Ion 

99. 

E. 

?/<)'.  1 

319.2 

713-9 

ng  (he  above,  the  iliff.  of  lontj.  is  found  by  the  oo 

iff.  of  lat.  between  each  par.  ol  lat. ;  or  it  oiay  be  do 

he  comps.  of  each  mid,  lat.  andtiie  dfp.  for  each  coiir 

It.  left  was  68''  35  N^  Loiii,r.  left                           S^iO 

^T^i^^^^l^j^lh^ou^n^i^^^^y^ 

■ 

m    -^ 
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found  bj-  IMict.  Lat.  or  Mercator,  by  InspectioTi,  which  wiU  be 
nearly  as  al>m  e. 

A  shin  from  ihe  Lisartl,  in  lat.  49"  51'  N.  and  lon^.  5''  la*  W. 
■w  bound  to  Fiini-!i;il  In  Madeira,  in  lat.  32"  3S'  N.  and  long.  11"  5' 
W.  steers  the  fi.llowing-cou.  S.  S.  W,  250  miles,  W.  156,  S.  E. 
by  S.  300,  W.  bj  N.  180,  and  S.  185  niik-s;  required  the  lat.  and 
long,  she  is  in,  and  hrr  direct  eon,  and  dist.  to  the  inieBded  port  ? 

II3'  findiiiv  the  dill',  of  lon^.  tor  euuh  cnu.  by  calculation,  the 
■hip  is  in  fai  3D"  '2l'  N.  and  lonir.  1 1"  'JS'  \V.  by  Mcrcator's  Sail- 
ing ;  bnt.  by  workiiitf  by  the  whole  dilV.  of  lat.  and  dep.  the  long. 
-Will  be  11"  21'  W. 

Tho  coil,  from  the  ship  to  Fnnchal  is  S.  33"  5l'  W.  dist.  492.4 
mileR  bv  Mcrcator's  Sailing ; 

And  S.  3;)"  55'  \V.  dist.  492.8  miles,  by  Mid.  Lat.  Sailing- 

A  ship  from  liii.  i8*  14' N.  and  long  25"  56'  W.ruris  the  follow- 
ing courses  and  di'^innccj),  viz.  N,  E.  by  N.  J  K.  56  miles,  N.  N. 
M.  3\  N.  W.  by  W.  46,  S,  S.  E.  30,  S.  by  VV.  20,  and  N.  E.  by 
N.  60  miles;  rLT|iiiri-d  the  direct  cou.  and  dist.  made  good,  aiid 
ihe  tat,  and  lony.  slic  is  in. 

•  The  con.  is  N.  13"  50"  E.  dist.  108  miles  lat.in  39' 59*  N.  long,  in 
►25"  2:1'  \V. 

Snpposc  a  ship  in  iat,  ei°  30'  N.  and  long.  8"  +6'  W.  sails  the 
following  courses,  N.  t.  64  miles,  N.  N.  K.  50.  N.  VV.  I>v  N.  5», 
W.  N.  W.  7'J,  W.  i^,  S.  S.  W.  38,  S.  by  E.  45,  luid  E.  S,  E.  40 
miles;  what  lal,  and  long,  is  she, in? 

By  working  by  fbc  whole  diff.  of  lat.  and.  dep.  the  ship  is  in  lat. 
63"  43'  N.  and  lonj^.  1 1"  3'  W.     But 

By  finding  the  liifl'.  of  long,  for  each  con.  ami  dist.  she  is  iiilotifr. 
II"  J8'  W.  Dy  Mid.  Lat.  Sailing,  and  II''  4J'  W,  by  Mercator'* 
Sailing. 

Having  gone  Lhrougb  the  necessary  Problems  in  Mercator'e 
Sailing,  we  fih.ill  now  proceed  10  ihow  how  ilic  true  cliart,  com- 
tnonly  called  Mercator'5  Chart,  may  be  constructed  either  for  the 
whole  or  any  part  of  the  Terraqueous  Globe. 

IFhfn  a  Chart  I's  to  committee  fiom  the  Equator,  or  if  the  Eijuaior 
H  is  to  rvH  through  it. 

^m  Having  proridtid  a  scale  of  convenient  length,  draw  a  line  10  re- 
^^L  present  the  Equator,  and,  crossing  that  at  n)>bt  angles,  another  to 
^^■feprescnt  the  meridian  of  some  known  place,  sucb  as  Greenwich, 
^^PParis,  the  Li/.ard,  or  any  oilier  place  whuse  longitude  is  known  ; 
^^■^e  upper  endof  which' will  represent  the  north,  and  the  lower  the 
^Eioutb. 

From  the  scale  tnke  GO  in  your  compjisses,  and  witli  I  foot  upon 
the  meridian,  setofl  thatdistanceun  boibside^of  it  upon  tha  equa- 
.       tor,  if  the  chart  is  to  contain  east  and  west  longitude ;  but  if  it  U 
mly  to  contain  west  longitude,  lay  i  t  off  upow  a.U«  W^v-Wwi  siAfc 


I 


^Hif  tbe  oieriiiiBa;  but  if  easterly,  on  the  n^\iv-Vitt'X?.v&Cv^A*a*-  ^ 


10$  mercator'*  sailing. 

will  point  out  the  degrees  of  longitude,  which  may  be  divided  Jiito 
halves,  quarters,  or  minutes,  if  required. 

Havnii{  set  off  as  many  degrees  of  Joneimde  as  you  intend  tli 
chan  should  contain,   throuan  the  last  draw  a  line  (or  lines)   pa- 
rallel to  liie  meridian,  wbicn  will  be  the  bounds  of  the  ch«t  ea«£ 
and  tvesi. 

Having  divided  the  equator  as  above,  proceed  to  set  off  upei 
the  two  extm-memeridiiinsfrom  the  equator,  the  meridional  parta 
fas  tbdiid  in  the  table)  belonging  to  each  degree  of  latilnde;  tbmt 
is,  take  from  the  scale  in  your  compasse^i  the  miles  answering  tq 
one  degree  in  the  taliip.  and,  with  one  foot  in  the  equator,  set  O0 
th«t  distuiice  upon  each  side  of  it  upon  th&  extreme  meridians,  if 
the  chart  is  to  c<mtain  north  and  south  latitude;  but  if  only' north 
or  south,  upon  one  side  of  the  equator. 

Again,  lake  the  meridional  parts  answering  to  2  degrees  and  3 
degrees,  &c.  in  your  comiiasses,  and  set  them  otT  upon  the 
from  the  equator,  as  before. 

In  like  manner  proceed  to  set  off  as  many  degrees  as  you  iDteiuf 
the  chart  should  contain  ;  or,  which  will  be  the  same  thing,  take 
the  meridional  difference  of  latitude  beiween  any  two  parallel^  qnd 
set  them  off  severally  from  the  least  latitude. 

Lay  3  ruler  on  each  of  these  divisions,  and  draw  lines  parallel  uv 
tbv  equator,  and  they  will  be  parallels  of  latitude,  eacii  of  wliich 
will  be  enlargud  LowgLtds  the  poles,  in  proportion  as  the  degrees  of 
lontjitniie  are. 

Parallel  to  the  meridian,  draw  lines  through  the  points,  expr«ts- 
ing  the  degrees  of  liMigitude,  to  cut  the  parallels  of  latitudcj  wbidt 
bound  the  chart  north  and  south. 

The  parallels  of  latitude  may  also  be  divided  into  hal.v^  <)uAr-t 
ters,  or  minutes,  hy  taltrng  the  meridional  parts  for  degrees  ; 
Qiinuies,  and  stilting  them  off  as  before. 

Draw  double  lines  on  the  borders  of  the  chart,  and  mark  out 
degrees  of  latitude  and  longitude  i  and,  in  some  convenient  , 
draw  the  coni|iass.     in  like  manner  may  a  chart  be  luado 
shiili  contain  any  nnmbrrof degree.sand  minutes  required.  When 
the  chart  is  not  to  commence  from  tlte  equator,  b>it  if  only  to  seinf 
fri^m  a  certain  di^t»Ilce  on  the  nieridiau,  between  two  parallels  on 
the  same  side  of  thL-  eqiiatnr,  then  the  meridians  are  to  hedmwD 
before,  and  for  the  paralleh  of  latitude  you  are  to  proceed  th1U^ 

From  the  meridional  parts  answering  to  each  ^xdnt  of  latitutle 
▼our  chart,  snbiraot  ihe  meridional  parts  answering  to  the  Im 
latitude,  and  wt  otVtlie  difl'erence  sevei-aliy  from  the-  parallels  of  ihi 
least  iiititndciiiioii  thciwy  eKtrcm^neridians,  and  the  1  lues Jaininj 
these  points  of  the  meridian  will  represent  the  several  parallel 
upon  the  chart. 

I.et  H  he  required  to  draw  n  chart  that  shall  serve  from  the  Ulf* 

le  of  1+  deprers  nr-rth,  to  52  degrees  north,  and  that  shalt 

1  2Sdf^ets  of  longitude  wen  of  tbe  tn«tid\an  of  Grecni 

P  the  Chan,  page  I'OfT. 
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Draw  a  line  to  repreaeut  ibe  meridian  of  Greenwicli,  from  which 
,ofl' towards  the  left  band  25  degrees  of  west  longitude,  as  before 
recieU  ;  thrwiiffh  the  two  last  ppints  draw  lines  parallel  to  Uie 
»ridi»n  of  LodiIqii,  and  these  will  be  the  eKtrenie  meridians,  or 
It  ami  west  bounds  of  yonr  chart. 

Having  drawn  the  two  meridians  un  tbe  lower  edge  of  the  paper, 
r  a  liod  perpendicular  to  the  meridians,  to  reprascBt  tlm  paral- 
f  H  di-grces  nonb  ;  then,  from  the  meridional  partu amwo'ing 
5  dt'K''ees  910,  Rubtract  tbe  meridional  parts  answerini;  to  I* 
^reea  849,  and  take  the  ditference,  6 1,  ipi  yonr  compasses,  and 
(  it  off  from  tbe  piiraile]  on  both  the  meridians  from  you,  and 
U  »vili  represent  the  parallel  of  13  degrees. 
Agftii),  take  the  meridional  parts  of  |5  degrees  910,  from  the 
iridional  parts  of  16  degrees  973,  and  set  off  tbe  diflerence  63, 
(un  tbe  meridians  from  tlie  jjoint  representitig  tbe  parallel  of  15 
grees,  and  that  will  represent  tlie  parallel  of  ^6  degrees.     In 
aimer  proceed  to  set  off  the  parallels  upon  the  mfridia>is. 
if  the  meridional  pans  of  I  i  degrees  he  tubtracted  from  the 
.  leridional  parts  of  every  succeeding  parsUei,  and  the  difference 
beset  off  from  tbe  parallel  of  14  degrees  \ipon  the  aieridtans,  these 
points  will  represent  tiie  several  eidarged  parallels  of  Utirude,  the 
wme  as  before ;  and,  if  it  be  required  that  tbe  meridians  should  be 
^nwided  into  decrees  and  minutes,  tbe  meridiooal  parta  for  such 
^^■B^t  h/S  taken  from  the  Table,  and  set  off  as  above, 
^^flaving  set  off  as  many  parallels  as  you  intend  the  cliarl  should 
^TSOntain,  tbrouyh  each  point  draw  parallels  ;  or  iJ*  you  think  draw- 
ing Lines  ihrough  every  degree  will  crowd  your  chart  too  much, 
you  may  divide  the  borders  only  into  single  degrees,  &c.  and  draw 
lines  through  every  5  degrees  of  latitude  and  longitude,  a«  in  ihe 
cliart. 

Takefroin  tbe  Table  of  Latitude  and  I.ongitude  of  Places,  il>e 
latitude  and  longitude  of  each  partit-nlar  place  contained  within 
tbe  bounds  of  the  chart,  and  lay  a.  ruler  over  its  latitude,  a>tu.\  ano- 
ther crossing  that  over  its  loiiifiiude  ;  the  points  where  these  cross 
will  represent  the  proposed  pWe  upuji  the  chani.  In  like  mamiev 
nuy  any  pkce  be  readily  marked.  Hence  the  particular  points  of 
a  sea-coast  may  be  Uid  down  a«  above,  and  titu^s  properly  itra^wn 
from  point  to  point  will  form  tbe  nniline  of  the  seu-coaets,  isbtnds, 
Jcc.  to  whifbiaay  be  annexed,  the  depths  of  waiep,  setting  of  cur^ 
rents,  ami  wliatever  else  may  be  thought  eonvcweiK  hr  lite  chart 
to  contain. 

This  map  or  chart  is  not  to  be  considered  as  a  just  or  similar  re-  " 
presentation  of  the  cartli's  surface,  fiir  iu  it  tb«  tigutvs  of  island* 
and  countries  are  distorted  near  the  poles.     For 

Suppose  an  island  in  thelutitude  fiO^N.  or  9  where  tbe  hiradtb 

of  a  degree  of  longitude  is  just  half  as  large  as  a  degree  upon  the 

^aior.     Now,  as  the  defjrees  of  latitude  are  eiikrijed  iit  propor- 

H  as  the  degrees  of  longitude  are  expainledtowaMst.\\e  \w\'e*  '" 

felnin,  that  ererypo'mi  of  thai  iBlandorcomitTy,\iwi»^\»\3i4' 
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j>iacc  lies  to  the  nKht  hand  of  the  tiorlh  ami  south  line,  or  to  the 
uTl  batidif  It  lies  to  the  west;  and  make  a  ntu'k  with  a  black-lead 
icil ;  this  mark  will  serve  to  prick  off  by,  nil  you  come  to  take 
~r  departure;  uad  then  rub  it  out,  and  make  a. new  one  as 

■e. 
^hen  lay  a  ruler  across  the  ciiart  in  the  latitude  you  are  in  ;  and 
fetnir  sckuiany  degrees  in  your  compasses  from  the  line  of  tongi- 
ie,   as  vour  longitude  made  comes  to,  set  theui  off  from  your 
Ick-lead  mark  along  the  edge  of  the  ruler  to  theeaativard,  if  the 
"Igilude  made  be  east,  or  to  the  westward  if  it  be  west ;  where 
S  falls,  will  he  the  longitude  the  §hip  is  in  by  the  chart  ;  from 
(ich  take  the  nearest  distance  trt  some  north  and  south  line,  and   > 
wherir  that  line,  &t,  as  in  the  first  case. 
The  ship's  place  on  the  chart  being  found ,  as  before  taught,  it 
sniaiiis  in  the  neiu  to  show  bow  to  find  the  bearing  and  distance  of 
UUf  place  from  the  ship  ;  and  fintt. 

To  find  hoyyan^  Place  bears/rvm  the  SMp. 

RtJLE.     Lay  aruier  from  the  place  of  the  ship  to  the  place  yon 

Bold  know  the  hearing  of;  then  set  one  foot  of  your  compasses 

ttheccDcre  of  some  compass  near  the  ruler,  and  take  the  nearest 

tance  to  the  edge  of  the  ruler :  then  run  one  foot  of  your  com- 

s  along  by  the  edge  of  the  ruler,  and  observe  what  point  of 

p  compass  (be  other  comes  nearest  lo,  which  will  be  the  hearing 

Quired. 

CASE  I. 
To  find  the  Distance  of  any  Place  from  the  Skt'p. 

^  If  the  place  be  in  the  same  longitude  that  the  ship  is  in,  that  is, 
ifit  bears  due  north  or  south,  then  the  difference  of  latitude  be- 
tween them,  turned  into  miles  or  leagues,  will  be  the  distance. 

CASE  II. 

f  the  place  be  in  the  same  latitude  the  ship  is  in,  that  is,  if  it 
Sirs  due  east  or  due  west,  then  take  half  the  distance  between 
i  sliip  and  the  place  in  your  compasses;  and,  setting  one  foot 
t  the  line  marked  with  the  degrees  of  latitude,  in  the  latitude  the 
Sip  is  in,  see  what  latitudes  the  other  foot  will  reach  to,  both 
kive  and  below  it ;  the  difference  between  these  two  latitudes  will 
I  the  distance  required. 


CASE  III. 


B  the  sume  Longi- 


\en  tke^  are  neither  in  the  same  Latilude  n 
tude  with  the  Skip. 

Rule.  Take  the  difference  of  latitude  between  both  places  in 
{Ur  compasses  from  the  equator,  or  graduated  parallel ;  and  U^ 
<^  z  njler  ov«  both  places,  put  one  foot  npon  the  s\i\\»'  *  \i»c.«,w6.  ' 


p 
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ilideyoarcnnipaiscs  along  tbeedgedfttierulei' (holding both  point] 
parallri  to  th«  ir>«rtdiMi)  until  the  otluft  cats  the  parallel  of  lattimK 
passiog  tltrongh (be  place  (or  any  V-  and  W.  line  tut  by  the  T\i\t:t\ 
then  May  the  compasSps.  Tak*  cb«  distmice  between  where  thi 
piiint  resteii  by  thi:  edj^e  of  the  ruler,  and  the  place  (or  where  the 
filter  crossed  ihe  afbrewid  east  and  west  line),  in  your  compssses, 
and  apply  it  lo  the  e(]tintor,  or  graduated  parallel,  and  that  will  giv| 
their  distartce  in  degrees,  which  may  be  turned  into  miles  61 
W{>i)fs;  Hnt)  in  the  same  manner  aa  you  find  the  bearing;  and  dis- 
tance between  the  tihip  and  any  place,  you  may  also  find  tlic  bear- 
ing and  distance  of  one  place  ft*Ora  another;  or  if  the  distance 
between  the  ship  and  pl.ice  be  taken  in  your  compasses, 
and  applied  to  the  side  of  the  chart,  or  gradtmted  meridian,  nearl] 
in  (be  parallels  of  the  ship  and  place,  it  will  give  the  distance  it 
degrees  as  before  ;  and  for  this  purpose  there  are  generallrf 
marked  on  the  sides  of  charts  scales  of  leagues,  by  which  tho  dtsS 
tance  between  the  places  may  be  readily  found. 

Or  the  distance  between  two  places  upon  a  Mercator's  Cbari 
may  be  easily  foniiil,  thns; 

'I'akc  half  the  distance  between  any  two  places,  and  with  « 
foot  of  the  compasses  in  the  middle  parallel,  extend  botii  waj; 
upon  the  graduated  meridian;  count  the  number  of  degrees  bfr 
tween  both  points,  which  will  be  your  distance,  either  111  leagiH 
or  miles,  according  as  the  scale  is  divided ;  or  take  the  distsm 
in  yourconipasses,  and  set  one  foot  as  much  above  the  one  plat 
as  tbeother  point  is  below  the  other  place,  on  the  meridian  :  tbi 
numher  of  degrees  between  the  poiiits  of  the  compassess  will  l: 
the  distance. 

EXAMPLE. 

Acquired  the  Searing  and  Distance  between  Cape  St.  Vineentai 
Tencriffe. 

Lay  a  ruler  over  both  places,  and  take  their  difFercnce  of  Iatitu<! 
8°  Sa,  from  the  equator  or  graduated  parallel,  in  your  compasse 
aud  slide  one  foot  along  the  edge  of  the  rulerfrom  TenerifFe,  holi 
ing  the  other  point  in  tlie  direction  of  the  line  CB,  until  theoth< 
point  just  touches  the  east  and  west  line,  (AB^  passing  through  S 
Vincent,  as  a(  B,  from  C,  where  the  foot  of  the  compasses  restn 
bv  the  edge  of  the  ruler,  and  St.  Vijtcent  being  measured,  aotlk 
plied  to  the  tfraduated  parallel,  gives  10  two-third  degress,  or  &• 
miles  the  distance. 

Again,  t.ike  the  nearest  distance  betxvecn  the  centre  of  the 
p«s3  in  your  cumpasses,  and  sliding  them  along  the  edge  of 
rtilcr,  as  before  directed,  you  will  find  die  course  to  be  S.  W, 
S.  i  W.  nearly. 

Hence  ihetlirectcourse  between  Cape  St.  Vincent  and T« 
kS.  W.  by  S.  ^\V.  distance  640  miles,  or  213  oiie-thittl  leaglti 
Bod  the  toBK  with  other  p^»cus. 
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pit  earili  is  endued  wiib  nvoiiderful  principle  of  .eraritationi 

fby  all  ils  parts  are  strictly  united  together;  and  atlbodies  that 

ose  upon  it  closely  ad-herc  to  it?  surface,  lendingdirettly  to- 

sftscentre.     Henceit  u,  tliit  sliipsareable  to  sail  wiili  the 

e  facility  every  where  (\%iid  uf  impediments)  upon  the  surface 

lesea,  quite  round  the  terraqueous  plobe ;  and  that  (as  to  sense) 

a  is  no  such  thing  as  an  upper  or  lower  part  of  tbe  earth  ;  for 

he  inhabitant  be  in  what  part  sOever,  be  will  there  gravitate  to- 

nis  the  eartli'a  centre,  and  imagine  himself  to  be  on  the  highest 

bt  of  ju  surface  ;  from   whence  he  will  obsenre  the  beawns 

^k targe  vault  «ver  his  head,  and  his  antipodes  he  Will  imagine 

"  e  directly  under  him,  as  they  will  also  theirs  for  tlje  like  rea,- 

According  tu  this  law  ot  gravity,  if  the  earth  waa  at  rest 

,!l  iiot  acted  upon  by  any  other  power),  and  its  pans  loose,  or  its 

tface  all  over  covered  with  a  deep  fluid,  it  would  naturally  form 

|(f  into  a  true  sphere,  or  globe. 

Notwithstanding  this  pow<.'r  of  attraction,  y^t  the  sun,  whos« 

fs  upon  the  eartli  cause  vapours  or  fumes  to  he,  continually  ris- 

^  from  it,  which  must  }«^rtid(e  of  the  quality-  of  thosr  parts  from 

iehce  they  are  erjporaieJ ;  a  collection  ot  which  for/n  wlmt  ive 

oiir  air  or  atmosphere,  surrounding  the  eaah,  and  exlt'oding 

i  miles  above  its  surface,  and  is  liaole  lo  be  put  in  moUi^Mt  Uj 

tuB  causes.     Hence,  air  is  a  line  elastic  Buid,  u.ud  is  foUiid  ca- 

e  of  being  compressed  or  condensed  by  cold,  and  expanded  oh 

^ed  by  heat. 

"sCquenily,  an  alteration  of  heal  or  cold  happeninjij  in  any 

r  the  atmosphere,  the  air  in  that  part  ivill  be  ^tlier  con- 

1  or  raretit-d,  and  the  tieigbbouriNg  parts  will  thereby  be  put 

lotion,  tlirough  the  endeavour  which  the  air  by  its  elasticity 

■Kpriilgtness  always  tnakea  to  restore  itself  to  ita  former  state,  or 

ie  to  an  equilibrium.  ,  , 

Vind  is  a  stream  or  current  of  air,  which  generally  blows  from 

Eart  of  the  horizon  to  its  nppositt.'. 
e  followiuf;  observations  have  been  made  on  it,  particularly 
Dr.  Halley,  which  are  not  umvorthy  the  Seaman's  notice. 
Between  30  degrees  nonh  latitude,  and  30  south  latitude,  there 
ft  constant  east  wind  thrtinghqut  the  year,  blowing  on  tbe  At- 
jtie  and  Hacitic  oceans,  and  this  is  called  tne  Trade  -Winds. 
For  as  the  sun,  in  moving  from  east  to  west,  heats  the  air  more 
limediately  under  him,  and  thereby  eximii Js  it ;  the  i 
7»tward  is  constantly  rnshina  towards  the  ivest  tu  restore  ttn 
iiiUbrluai  or  natural  statu  ot  tbe  atmoHpheie,  <mV\cVi  vx^o^viOKn^  I 
itpetv)^  east  ivJihJ  io  tbose  ifotits. 

••■*  — •■^■•"■•"■'"' 
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The  trade-winds,  near  tliese  northern  tiniiis,  blow  between  the 
north  and  east;  and,  near  tbe  soutliero  limits,  they  blow  between 
the  south  and  east. 

ForastheHir  is  expanded  by  theheatofthesun  near  the  equator, 
therefore  the  air  from  the  northward  and  southward  will  both  leiul 
toward  ilie  equator  to  restore  tbe  eqoilihrium  :  now  these  motiot» 
frointhenorth  ;iud  south,  joined  with  the  foregoinp  easterly  motions,' 
will  produce  the  motions  obsen'cd  near  those  limits,  between  tha 
north  and  east,  and  between  the  south  and  west. 

These  winds,  if  the  whole  snrfaee  of  the  globe  were  sea,  i 
Tindoabtedly  blow  cjuite  round  it,  as  they  are  found  to  do  in  the 
Atlantirand  Vtliinpic  oceans  ;  but  seeing  such  great  continents  in- 
terpose and  break  the  continuity  of  the  beeaii,  regard  must  be  had 
to  the  nature  of  ioils,  and  the  positions  of  high  mountains,  whleh 
fire  the  principal  causes  of  the  variety  of  winds  differing  from  the 
former  general  ime.  ' 

In  some  parts  of  the  Indian  ocean  there  are  periodical  wiiids; 
which  are  called  Monsoons :  thut  ts,  such  as  blow  half  the  year  blf< 
way,  and  the  other  haif  the  contrary  way. 

Kor  air  that  is'cool  and  dense  will  force  the  warn.  _nd  rareficc 
air  inio  a  corjtinual  stream  upwards,  where  it  must  spread  itselftc 
preserve  the  equilibrmm  ;  so  that  the  upper  course  or  current  pi 
the  air  shall  be  ennlrary  to  the  Under  cnrrent ;  for  the  upper  Aii 
■fnustlDOve  from  those  parts  where  the  grcatetit  heat  is,  anusoW 
a  kind  of  circulaiinn  the  N.  K:  tradr-wind  bi-low  wiil  be  attendeij 
with  a  S.  W.  above  ;  and  n  S.  E.  help*,  with  a  N-  W.  above .' — 
And  this  \*  confirmed  by  the  experieiice  of  seamen,  who.  as  sooii 
Mthej/get  out  of  the  trade- winds,  inmiuJiatcly  find  a  wind  blow' 
in^  from  the  opposite  qnarlev. 
-.  In  the  Atlantic  ocean,  near' ihp  coasts  of  Africa,  at  ahoat  ll^ 
leagues  from  shr re,   between  the  latitudes  ufiis"  and   10"  ntfrth 
seamen  constantly  meet  w  iih  a  fresh  gale  of  wind  bloWine  fnji 
the  N.  E. 

'I'hose  bound  lo  the'  Caribbce  Islands,  acroas  the  Atlantic,  fin^ 
aslhev  approach  the  American  side,  that  ihe  N.  K.  wind  hecrftn^! 
easterly,  or  '.cidom  blows  more  tiiau  a  point  from  the  east,  ciih^i 
to  the  northward  nr  southward. 

The  irade-wimlsonthc  American  sidr  .ire  extended  to  30",  9i*[ 
or  even  to  32*  of  north  lat, ;  which  is  about  4"  further  than  vrhi 
iheycxiend  to  on  the  African  sidM ;  also,  to  the  southward  of  ihl 
equator,  the  Intde- winds  extend  ,'J  or+  degrees  farther  towards  tii 
cr-awt  of  Ilrasil  on  the  American  side,  than  they  do  near  ihe  Capfl^ 
of  (iood  Hope  on  ihe  Afric;ut  side. 

Iktween  the  laiiiiulesoffuur  degrees  north,  and  four  south,  tl 
wind  alwavs  blows  between  the  sonih  and  east :  on  ilic  Afr' 
(idc  tltc  winds  are  ncaren  the  south,  and  on  the  American  iidi 
nearest  the  e>.st.     In  these  seas  Or,  Hallcv  observed,  tliat  when  t] 
wind  wat  eastward,  the  weather  was  gtuomy,  dark,  and  rain 
nth  bar6  ^!e$  ofwind ;  batwhett  the  v<itii^  \«<Lt«^  tA  the  niilA 


serene,  with  gentle  breezes, 


•rard,  the  vveatlicf  generally  bi 
Xtto  a  calm. 

yhese  winds  arc  somewhat  cliangeJ  by  the  season  of  llie  year  ; 
when  the  sun  is  Inr  norihwartl,  the  Brasil  S,  E.  wind  gets  to 
south,  and  iheN.  K.  wind  to  the  east ;  and  ivhen  the  sun  is  far 
;h,  the  S.  K.  wind  gets  tu  the  east,  and  the  N.  E.  wmd  on  this 
of  the  etniator  veers  more  to  the  north. 
long  the  cDHsi  of  Guinea,  i/om  Sierra  Leone  to  the  island  of  St. 
ima;,  under  tlie  equator,  which   is  above  500  leagues,  the 
lllierly  and  S.  W,  wind^  blow  perpetually  ;  for  the  S,  t^.  trade- 
id  having  passed  the  equator,  and  approaching  liie  Guinea  coast, 
bin  80  or  100  leagues,  inclines  townrds  the  shore,  and  becomet 
*.  E.,  then  south,  and  by  degrees,  as  it  comes  near  the  land,  it 
'     about  to  S.  S.  W,  and  within  the  land  it  is  S.  W.  and  some- 
W.  S.  W.     This  tract  is  troubled  with  frequent  calms,  and 
ilent  sudden  gusts  of  wind,  called  Tornadoes,  blowing  from  all 
points  of  the  horizon. 

,  The  reason  of  the  wind  setting  in  west  on  the  coast  of  Guinea 

in  all  ])robability,  owing  to  the  nature  of  the  coast,  which,  be- 

tly  heated  by  the  aun,  rarefies  the  air  cKcecdingly,  nnd 

intly  the  cool  air,   from  otf  the  sea,  will  keep  rushing  in 

nore  the  equilibrium, 

eeii  the  ^ihand  1 0th  degrees  of  north  latitude,  and  between 

igitude  ofCapeVerd,  and  the  eastmost  of  the  Cape  Verd 

I,  there  isa  tract  of  st-u  which  seems  to  be  condemned  to  per- 

;1  ealni9,  attended  with  terrible  thundi:r  and  lightning,  and 

frequent  mins,  that  this  part  of  the  sea  is  called  TheRains. 

in  sailing  these  6  degrees  have  bci: 

months,  as  is  reported, 

cause  of  this  seems  to  be,  that  the  n 

coa«t,  and  meeiing  the  general  e 

s  each  oihcr,  and  so  cause  the  calm 

thither  by  each  wind  meeting  and  condensing,  occasion  the 

tt  constant  rains. 

Id  hist  three  observations  show  the  reason  of  the  two  folloic- 

liich  mariners  experience  in  sailing  from  Kurope  to  India, 

the  Guinea  trade.     The  difficulty  which  ships  in  gohig  to 

southward,  especially  in  the  months  of  J*i!y  and  August,  find 

as-ting  between  the  coast  of  Guinea  and  Brazil,  notwithstand- 

the  width  of  the  se^i  is  not  more  than  jOO  leagues.     This  hap- 

8becBU.<ie'the  S.  E.  winds  at  that  lime  of  the  ytfar  commonly 

(ttid  Bome  di-'gtees  beyond  UienrdiuHry  liuiits  ol  4°  N.  latitude  : 

1  besides,  coming  so  much  southerly,  as  to  be  sometimes  south, 

kietiines  a  point  or  im  o  to  the  west ;  it  theti  nuly  remains  to  ply 

[Hindward.     And  itj  on  the  one  side,  ilii'V  sieer  W.  S.  ^V.  they 

a  wind  more  and  more  easterly ;  but  then  there  it  danger  of 

;  in  with  the  Bra/dinn  coa.st,  or  sbnali ;  and  il' they  steer 

E.  they  fid!  into  ih*-  ncighbourhi»*id  of  the  coasrtif  Guirte*^ 

»  whence  they  cannot  di-pun  without  running  eisxeA'jt^'iatii'S 


I  detained 

jsterly  winds  setting  in 

sterly  winds  in  this  tritct, 

;  ^nd  the  vapours  car- 
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the  idand  of  St.Thoma^i;  2iil1  this  k  ilie  constant  praclicc  of  iJ^ 
the  Guinea  ships. 

All  shifis  departingfroniOiiinea  fi>r  K.urope,  their  direct  coDrae 
is  TioL'tliward ;  but  ui)  this  conrse  they  cutinot  go,  becaiue  tjijf 
coaaC  biiting  nearly  east  and  won,  the  land  is  to  the  iiotihward  ^ 
therefore  iis  the  winds  on  this  const  arc  generally  between  t^e  Si 
and  W.  S.  W.  tiiey  are  obhged  to  steer  S.  S.  E.  orS,  and  witl,^^ 
these  Courses  they  run  ofJ'tbe  aljore ;  but  in  so  duinf  ihey  ali«ayf 
find  the  wind  more  and  more  contrary,  sn  that  when  neiir  thft 
shore  they  can  lie  smith;  atii  great  distance  they  can  nuike  »o 
better  liian  S,  K.  and  afterwards  K.  S,  K.  wiih  wbicli  coursea  they 

fenerally  fetrh  ilie  island  of  St.  Thomas,  and  Cipe  Lopez,  whew 
nding  the  wimU  lo  the  eastward  of  t^e  sontii,  tbey  sail  wester^ 
with  it,  till  coming  to  the  latitude  of  fotir  degrees  south,  wb«r4 
they  &id  ihe  S.  t.  wind  biuwjng  perpetually. 

On  atCQiint  of  the.se  general  winds,  all  th(;se  that  use  the  Wesfc- 
India  trade,  even  tbost;  bound  to  Virginia,  reckon  it  their  besf 
cour^iC  to  get  as  soon  as  they  c;in  to  the  southward,  that  so  ibey 
niay  be  certain  ofafuiruiid  fresh  gale  to  run  before  it  to  the  west* 
wardjk  Olid  for  ihe  same  reason  those  homeward  bound  froin  Ame* 
rica  endeavour  lo  gain  thr.  btimdc  of  30%  ivfacrt-  lhi;y  first  hnd  tW 
wind  bpf;i"  ">  be  lariiible,  tbdiigh  the  nio.'it  ordinary  winds  in  1U4 
Nortli  AtUniic  oceiin  coti'.e  beineen  tiic  suntii  and  we.st. 

Bf  tivoeit  the  souitiern  iiits,  of  10"  and  ^JO"  in  the  Indian  ocean* 
the  genct';d  trade-wind,  about  S.  IC-  by  S.  is  found  to  blow  all  th^ 
year  round  in  the  ^aine  manner  as  in  the  like  lats.  in  the  Ethiofji^ 
ocean:  and  durii;^  the  six  inonlhs,  from  May  to  December,  t' 
wipdarcscb'to  withbi  S"  of  the  ecioator ;  but  during  ihe  others 
monibg,  from  November  to  June,  a  N.  W.  wintl  blows  in  thi 
tr^Lct  lying  between  tbe  Z-i  anti  loth  decrees  of  southern  lat. 
tlie  meridian  of  the  niM-ibend  of  Madagascar ;  and  between  tbe^l 
and  I'Jih  degrees  of  soudi  lat,  near  ihe  lun^.  of  Sumeira  and  Jaii 

111  the  tract  between  Suiunira  and  the  Afrienn  eoa»t,  xnd  frog 
3°  of  S.  lat.  (guile  nurihwnrd  10  the  Asiatic  coast,  ineludiiia  Mil 
Arabian  sea  and  the  Gulf  of  Bengal,  the  monnoous  blow  ihoi 
September  to  Ajiril  ^)ti  the  N.  E.  and  from  March  u>  Octubero 
the  S.  W,  In  the  former  half-year,  the  wind  is  motti  st«iidy  1 
eeittle,  and  the  vveatiier  clearer,  (ban  in  the  Litter  six  moiitiu :  1 
|ne  tv''>d  is  Ulcere  strung  and  steady  in  the  AndiMn  sen  ihaQ  in  ihi 
Gulrnf  Bengal. 

B'-tw-ren  ibe  i .land  of  Mitdi^ascnr  and  ihccouitof  AfrioK^l 
beuce  noribward  as  far  a»  tlie  ci^uator,  there  iiairact  whereti 
frotn  Aprd  lo  October,  ihere  in  a  constant  frtsli  S.  S.  W. 
which,  to  the  nu:thward,  chuMgeGiiTto  ibe  W.  S.  VV.  windblowiq 
Bt  tltat  time,  in  tlie  Antbiaii  ^t-a.  « 

Tu  the  eastward  of  Sumatra  aud  Malacca,  on  the  north  ofrf 
eqiuitor,  acid  along  the  co..jTti  of  Cs>id>oilia  itpd  Chins,  <|iu 
cbrouf{h  ibePh)iippnies,o»f*rai  J-djjan,  tfie  monsoons  blourtHXtl 
erijr  a^  goiithcdy.  i  thenttnbbTauit.Ung\oitl)Qat.  0<c\ub«r  ar  t| 


«F  witcDs.  in 

ynnWr,  auil  the  souibern  about  May.     Th^se  wiods  ate  not  quite 
^■o  certain  us  those  iu  tlic  Arabiau  sea. 

^^E^elwetiiiSurauiruKiiiUavatu  tbew«st,  aad  New  Guinea  to  llie 
^^Bt,  the  same  iicrtliiirly  iuid  southerly  nJiiil»areobserveti:  but  the 
^^Ki  kalf-year  Hin  mouMOoiis  incliue  lo  the  N.  W.  and  the  luticr  to 
^^Be  S.  E.  Tlicse  u-iiids  begiu  a.  uionib  or  six  weebii  after  those  in 
th«  Chinese  seas  set  in,  aiiu  aie  <^uue  as  variable. 

These  cniiituiy  wIikIs  do  not  stiitt  tVoiu  one  point  to  its  opposite 
[1  at  once;  in  some  places  the  time  ol' the  change  is atcendeil  with 
jlius ;  ill  others  by  variabli.'  winci^ ;  and  it  otien  happens  on  the 
|K>ra5ot*Curonutniiel  and  China,  twHarda  tlie  end  of  the  monsoon, 
:  there  arc  uioM  violent  iiorms,  greatly  lesembling  the  hurri- 
ifies  in  the  West  liitUes,  wlierein  the  wind  1^  sovB^tly  strong, 
Bt  hardiy  any  thit^  tan  resist  its  force. 

tAlltoavigntion  in  the  Indian  oci;;iq  luast  necessarily  be  regulated 
r  those  winds:  for  if  niamwrssliould  delay  their  voyages  tilUlie 
ffitrary  monsoon  begins,  they  tuujit«tther  sail  back,  or  go  ioto 
^boiir,  and  wait  for  the  changing  of  th«  trade-winds. 
EVa|)ours  rising  trouj  the  ^a,  and  by  the  wind  carried  over  low 
^da  to  the  rid(>es  of  mouniain*,  atij  couipelled  to  mount  up  with 
e  stream  of  the  air  lo  the  loiw,  where  the  water  presently  preci- 
MDiea,  ghdingdi'Wn  by  the  (thinks  and  chlfs  of  the  stones,  and  pait 
the  water  entering  inm  ihe  caverns  of  hills,  and  gathering  intA 
which  being  oiU'«61ledbei'. in  to  run  over, iind  form  subler- 
DAOUs  passages  through  the  eartli,  hEeakiiigout  in  spriiigit  by  the 
iexo£hdls;  several  oft.h^se  meeting  togetlier  t^rni  a  rivulet; 
vera]  of  iliese  n.viilcts  tneeiing  toi;eUit;r  make  a  river.     Ttiis,  Xo- 
alier  with  what  is  mcorpurated  into  vegetables,  renders  it  impog- 
ple  for  all  the  water  evaporated  from  the  sea  to  return  to  it  ^ain. 
e  tUe  evaporations  arising  from  the  Mcditerraneau  are  such, 
i  notwithstanding  there  are  nine  capital  rivers,  which  empty 
luielves  into  it,  heside  smaller  ones  there  is  a  constant  current 
ining  tlirough  Uie  Straits  of  GibraUar  from  the  .\dantic  oi;tt.in 
^ujakenptlie  deficiency.     K.  Mean,  M.  D.  andt'.  K.  S.  observes, 
1.  Thill  some  diseases  arc  probably  the  etTects  of  the  iiiBnencouf 
the  hKavenJy  bodies.  '.;.  That  the  most  windy  seasons  of  the  year 
ire  about  tbe  vernal  uiul  autumnal  et)uiuo:kes.   3.  All  the  changes 
p  have  enumerated  in  theaimospheredo  fall  out  at  the  same  times 
ken  thme  happen  iji  the  ocean;  and,  as  both  i  lie  waters  of  theses 
pd  Ihe  air  of 'jur  earth  or  fluids  arc  subject  m  a  great  mcoAure  to 
me  lawft  of  motion,  so  that  uaiural  efl'ecis  of  the  same  kind 
e  on'tng  to  the  same  causes.    4.  Ihe  alteraLion  made  by  the  snn 
jA  moon  in  the  atmosphere  must  thereby  liave  influence  on  Uie 
■iinal  body.     ^-  1  he  elasticity  of  tbe  air  is  of  great  moment^and 
Ein  reciprocally  as  the  pressure,  so  that  the  incumbent  weight  be- 
Ig  diminished  by  the  atiraction,  the  air  uhdvrueath  will  beinuch 
it|)aiK)ed ;  these,  and  such-like  causes,  will  make  the  tides  in  the 
y  (o  be  much  greater  than  those  of  tbe  ocean ;  and  there  is  no  doubt 
Kbe  uiad^  bm  thai  the  same  infinitely  wi^e  Be\n^,'w\iocQUU\Nr'' 
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»1ii^  fiti-c  ami  wlliix  of  the  sean,  t"  secure  ihat  vast  collection  o 
waters  troni  stajpiatinn  and  corruption,  lias  orOercd  this  ebb  a 
fidtMlofthrairuf  oiirntiiins]ilierew»l)  the  like  good  design  ;  thntii. 
In  prest-rve  it  sweet,  and  u  brisk  temper  of  tbis  fluid  so  necessary _ 
lo  life,  by  arontinnalcirculniion.  ".  Two  contrary  winds  blowing 
lewnnls  itic  srime  pincc,  inny  arcimiiilale  tlm  air  th^e,  so  as  lo 
irtcrease  iIil-  iieigbt  and  tlie  weight  of  the  incunilient  cylinder;  in 
HJic  msfjncr  the  direciioii  nf  two  winth  may  be  snch,  as  ineAcifill 
Bt  certain  ai.wIcB,  may  keep  the  gnivity  of  ihciiirin  a  middle  St&K 
hm  if  thf  wind  blows  different  "-ays  from  tlie  same  place  (whlcfl 
may  be  occasioned  by  thnnder  and  lightniiiff)  the  height  and  wejgff 
of  tlie  air  maybe  mnch  decreased.  7.  Tbecbanees  in  ouratmol 
epEiere  at  liigli-Matir,  new  und  lull  moon,  the  ef|iiifinxcs,  &c,  mudf 
occasion  »Itf  rations  in  fJt  fttiimal  bodies,  f(ir  all  living  creutitriesre3 
qaireairof  n  determined  grtiTity  lo  perform  respiration  eastlj.j  fon 
h  is  by  its  weight  ibut  this  fluiil  insimiates  itself  into  the  cavity  off 
the  breast  and  hings  :  by  asloweiVcniatioii  the  secretion  oftbespi^ 
rits  is  diminished  ;  and  by  the  want  of  the  force  of  elasticity  ann 
gf^viiy,  tlie  juices  begin  to  ferment,  change  ibe  union  of  tbein 
parts,  breuk  their  canals,  and  diseases  follow.  * 

Besides  the  above  causes,  the  atmosphere  may  be  put  in  motiai^ 
by  the  elastic  vapours  forced  from  thebnwelsof  the  earth  bysub-l 
terraneous  btals,  and  condensed  by  whatever  causes  in  the  atmoJ 
B(dierc.    A  mistureofefflnviaindiffercntqnalitiesinihe  air  isayj 
hy  rarefaction,  fermentation,  &c,  prodncc  winds  and  other  effecMr 
hke  ibosc  reuniting  from  the  conibinalion  ot  some  chemical  liquors  a 
and  ihitisuch  things  happen,   ws?  are  assured  from  the  natuiva 
thunder,  lightning,  and  tiicieors,     From  the  eruption  of  ro|caiiOeJ| 
no'l  ewth^nakes  in  dinfani  places,  wind  may  he  propagated  to  re« 
(BOTcr  enuntries.  Thedivideilorimited  forces  of  the  other  planei 
and  of  the  comets,  mav  varioii-ly  di>tnrh  the  infiuence  of  tlieai 
the  moon,  &c.     We  tnow  that  there  happen  violent  lempcsts  i 
*h«"  n[>per  ri^ioft  of  the  air,  when  we  below  enjoy  a  calm ;  .ind  how 
inAoy  ridges  ot  moimtaiiiN  there  are  in  our  globe  which  inieminfl 
and  ehrck  the  propagation  oftbewmds,   so  that  it  is  no  wonde^ 
ibatlbe  phenomena  wc  have  ascribeil  to  the  action  of  the  snn  anrf 
inonit,  are  not  alwaysn  constant  and  imifonn,  ami  di:it  every  eifect 
does  not  hereupon  follow  ;  which  were  there  no  other  powers  in 
tisinrcflble  loa'rer  thf  iiiHuenee  of,  thit  might,  in  a  very  re^lu 
■ml  mitfomi  mnnncr,  he  expected  from  it.  ' 

That  die  rorffied  air  ascends  is  sufficiently  demon*trated&y  H 
•rrowatic  globe,  or  air-balloon,  lately  inventrd  :  ibis  is  a  tflbl 
nmdeof  silk. ftro!birli[;ht«inH.madeair-lighi  with  {jnm  :  Wdicl 
bi-iitg  fillef!  ivitti  infianmiidile iir  mrch^.d  air,  will,  i\hcii  Iw  lot 
OMTeitd,  umd  it  comes  lo  that  pan  of  i he  atmosphere  that  isncM 
i-i  bt;hi  a«  tir.-  ;"f  Wtihin  it,  wbcru  it  will  contione  some  i 


A  TIDK  is  tW  DioLiiyiof  tlie  water  in  the  scat  nml  riirviw,  A% 
^kh  they  regularly  rise  anil  fall  :  ihe  general  uiusl*  of  wllic^ 
8, discovered  \>s  Sir  Isaac  Newton,  and  is  deduced  iVtim  (be 

')wingconsiil€r;iiions: -Daily  Kxijeriento shows,  that  «h  bo- 

,  when  thrown  upwards  from  the  eiirlii,  fall  down  toitsciirtuce 
111  pcr|>cadicular  lines;  and  as  litjes  pcriJeiiLlicular  to  the  sur- 
face of  any  sphere  tend  towards  its  ccnu-c,  tliu  liiius,  aluiifi 
which  all  heavy  hodiL-s  tall,  must  be  dUfii^ted  towards t|je«arth*» 
ci-ntre. 

\i  bodies  appear  to  f.ill  hy  I  heir  weiglit  or  <rravitY,  tljc  law,  by 

which  thev  (IcscenJ,  is  trailed  tlit?, law  of  graiiuiiuu;  <iiid.iiid~ 

Biagiiet  or  lo^dsiuue  will  draw  small  portiuiis  of  ir^ii  ur  stcet,,  Moi 

~^i a  (liecc of  glaas,  amber,  or  sealing-wax,  when  vvaniieiI4'>  "^'*'-. 

Bg,  will  drawsioall  bits  of  paper,  and  oilier  light  subtuiiccs,  ilie 

■k    by  which  &ucti  bodies  Hy  to  tlittse  Mtliicb  draw  iheoi,    ii 

Ued  the  law  of  attraction.     Ucnce  it  is  not  improper  to  say, 

t  bodies,  "hen  fulling  by  their  gravity  towards  the  earth,  af« 

V^trd  hy  the  uurth ;  and  thorelViro  ihe  woui^  ^r&vitatiun  ititd 

'  Lcttou  may,  lespecting  the  earth,  be  used  indit&rentiy,  im  by 

I  ia  only  meant  that  power,  or  law,  by  which  lUl  bodies  mail 

^tja  Its  centre. 

Si  Isaac  discovered,  hy  a  great  number  of  ubH:ri:Uioni,  that 
l^w  of  irravitatiou  or  aitr;ictioa  iv%>  univi^rsdily  did'useil  -. 
iffhont  ihe  solar  system  ;  and  that  the  regular  oiotions,  ul). 
.  I  ataoou;  the  Iteavcniy  bodies,  were  govutuoti  by  it;  t,i.i  iliai 
I  earth  and  moon  attract  ent'li  other,  andboih  of  them  are  ^t- 
klfd  by  the  sun.  lie  also  discovered,  that  the  fqrcu  oi'atlrac- 
■BtluatuaUyexertetl  by  these  bodies,  waslffihunedak  thudisiauc« 
neased,  in  proportion  lo  the  stjuaresof  thoiiedistauce!i ;  dial  i\ 
\  {jDwer  of  attraction,  at  double  the  distance,  was  fuur  tinftes 
S ;  at  triple  the  djsiaiice,  nine  linit^s  less ;  at  quadiuplu  tlie  dii- 
ice,  sixteen  limes  less,  and  so  on. 

Sis  ihe  earth  is  attracted  by  the  snt»  and  moon,  it  follotve, that 
flhe  parts  of  the  earth  will  nut  gravitate  towards  it<  centre  in 
B  jame  manner  as  tliey  would  do,  if  those  parts  wei  e  not  alfccted 
I  such  attractions.  And  it  is  evident,  that  wore  the  earthea- 
fely  free  from  such  actions  of  the  tuirand  moon,  the  ocean,  be- 
l  on  all  sides  equally  inclined  towards  its  centre  by  thefurce  of 
*vity,  would  continue  in  a  perfect  stagnant  state,  without  ever 
Bbing  or  flowioj.  But,  as  the  case  is  otherwise,  the  water  jn 
e  ocean  must  needs  ri^e  higher  in  thost:  places  where  the  sun  and 
ion  diniatsb  its  gravity,  ot  where  thej;  have  the  ^tcax<«iv  %x.- 


I 


I 


l:!0  OF    TIDES, 

As  the  force  of  gravity  must  he  diminished  most  in  those  pat 
ofihe  earth  to  which  the  moon  is  nearest,  or  in  the  zenith,  beesuu 
her  attraction  will  there  be  most  powerful;  therefore  the  waters 
in  such  places,  wiH  rise  higher,  and  it  wilt  in  them  he  full  sea  o 
high-water.     The  pans  of  the  earth  directly  umier  ihe  moon,  a 
also  those  in  the  nadir,  viz,  such  places  as  are  diametrically  opf.  _ 
Mte  to  those  where  the  rtoon  rsin  the  Zenith.  wiU  hnvehign-itate 
It  the  same  time.     For  eit!)er  hdlf  of  th«  earth  would  gravitatfl 
equally  towards  iheofiwr  half,  were  they  superflaons  free  from  a" 
attraction.     But  by  the  action  of  the  mooit,  the  u;i'aTitati«»  crf'rt' 
half  of  the  esrth  towards  its  centre  i^  dimiinshed,  and  that  6f  ti 
other  increased,     in  the  lialf-earrh  ne.tt  the  monn,  the  parts  d 
rrctly  under  her  being  mn^ft  nttraered,  and  cunsernnMuly  their 
citation  towards  the  earth's  centre  m-ist  diminished,  the  watpra  i 
these  parts  must  be  higher  thiin  in  any  other  part  of  ihis  half-e 
And  in  the  half-earth  farthest  fi'om  the mrton,  the  puns  in  tfce  n 
dir  being  less  attracted  by  her  than  tho5e  wiitph  are  nearer,  gr 
vitate  towards  the  earth's  centre,  and  ciinseqtiently,  the  watei 
in  those  (inrts  must  Ue  highef  than  ihey  are  in  any  other  pari  < 
this  haJf-earih. 

Those  parts  of  the  earth  where  the  moon  appears  in  the  hi 
zon,  or  is  30  degrees  distant  from  th«  zenith  and  nndir,  will  h 
their  lowest  waters.     For  as  the  Waters  in  the  zenith  and  fli 
rise  at  the  iwme  rime,  the  adjacent  waters  will  press  towards  th 
placM  to  restore  theequilibriutn  ;  atrri  to  supply  the  places  of  ttiei 
others  will  more  the  same  way,  and  so  on  to  yo"  distant  AthH  ti 
said  zenith  and  nadir:  consequently  the  ivaters,  in  thoije  plkl 
where  the  moon  appears  in  the  horizon,  wiii  have  most  liberty  t 
tlescciid  towards  the  centre;  rmd   therefore  they  will,  i^  stic' 
places,  be  the  lowest.     Hence  it  plainly  follows,  "that  ihe  «<!em 
tfitt^orered  ihesurfiirc  of  the  earth,  wonitl  pnton  a  spheroidal,  < 
eg!t-lilt«  fig;tn-e,  irt  wllich  the  longest  diameter  jTOuIJ  pass  thmuid 
the  place  where  fhe  moon  is  r-emcal ;  and  the  slioitest  where  At 
in  the  hnrizoTi.     .\iid  asr  ttie  moon  apparently  shifts  her  positi 
from  east  to  iMst  in  c^iiig  round  the  eanh  evory  day,  the  Jortg  d 
torttT  of  the  spheroid,  Wlowing  that  motion,  wonld  accaMoii  t 
two  llnotis  and  ebbs  in  about  evi^ry  iii  Hours,  which  is  ahoat  t 
length  of  a  lunnr  diiy,  or  i)»t  time  spent  between  the  moon's  llq 
Tnplhc  meridian  of  any  place,  and  har  coming  lo  it  again, 
tliirpriMKT  ;iic  moon's  meridian  aitiMide  isut  any  |jlace,thagTei 

ll  thnsi.-  lides  hr  which  ii;i])iien  when  »lic  isub<iTe  the  horizon^ 
iind  th':  ^'ir;ii(T  tn-r  meridian  depression  is,  the  greater  will  itu 
liilo  til',  niiii-h  hsppcn  when  sne  is  helnw  th(^  horizor 
aatniiier  day,   and   the  winter  night,  tides,  have  a  tendency  t 
he  the  In^fu-st ;  bi'cait^  the  san'ssamititr  eleraiiun,  and  biaM'~ 
lertJcprewiop,  arc  greatest :  this  is  more  especially  to  hen 
when  the  moon  has  iiurtfa  deelinntion  in  snmmer  and  souiEi  do 
lintinain  HiniiT, 
X'JteUuic  oi  b  isfir  V3ter  is  Dot  ]gKcae\;)  «x\^«  ^wa^t  c>1\Xais 
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ainf(  to  the  meridian,  btit  about  sa  hour  aftor.  For  the  moon 
loea  lo  aict  with  some  I'orce  after  she  bus  pasted  the  ineridiaD, 
f  that  incans  adds  to  the  lil>ratory,  or  waving  motion,  which 
It  the  water  into  whilst  she  was  on  the  mcridta:!;  in  the  same 
rrKt  n&niall  force  3[>plii?<i  upwards  to  aball,  already  raised  to 
B  height,  wiil  raise  it  siill  liigher.  The  tides  »re  greater  ihaii  • 
f  twice  e«ery  month  ;  that  is,  ubout  the  ticncs  of  new  uyi 
jn:  they  are  caJI'Tti  sjinug-tides.  At  these  times  the  sun 
iMi  concur  to  (Iraiv  in  ihu'  bJim-  right  line ;  and  therefore  tlie 
B  mu^t,  under  such  joinL  influences,  be  more  eletated  than  at 
ihvt  tiiDe«.  During  ihe  time  of  their  conlumtion,  or  wbJUt  they 
e  on  Uic  same  side  of  the  earth,  they  both  conspire  to  raise  the 
v  ill  the^enith,  and  eon^(]ueiitIy  in  the  nadir:  and  when  the 
nd  moon  are  in  oppo^iiion,  tiiac  is,  when  the  earth  is  hetu'eeo 
,  whilst  one  makes  high-water  in  the  zenith  and  nadij',  the 
r  does  the  wine  in  the  nadir  and  zenith.  The  tides  are  lew 
n  ondinury  twite  every  month ;  that  is,  about  the  times  of  the 
unl  last  quarters  of  the  moon ;  these  are  called  neap-tides:  be- 
e  in  the  (|uarters  of  the  moon,  the  snn-  raises  the  water  where 
ndepreKKesit,and  depresses  where  the  moon  raisestbeiva- 
B  thftr  the  tide*  arc  tlien  caufetl  only  by  the  ditfereuce  of  their 
Hence  it  is  neces.ary  to  observe,  that  liit:  spring-tides 
itn  exiittlyat  the  new  and  full  moon,  but  geueraliy  throe 
after,  when  liie  attracting  powers  of  the  stni  and  nioon  have 
|9nK|iifed  for  a  coiisidurahLe  time.  In  like  manner  the  ueap-tides 
iBf>}>en  about  three  days  after  the  quarters,  when  the  luooo's  at- 
traction has  bcei)  lessened  by  that  of  the  sun  for  several  days  to- 
gether. 

When  the  moon  is  in  her  perigifiim,  or  nearest  approach  to  the 
,  the  titles  rise  higher  itian  they  do  under  the  same  circum- 
laace  at  other  tinn-s;  for,  according  to  the  laws  of  gravitatioo, 
!  tnooti  uiiisi  attract  mo'st  when  she  is  nearest  the  eortb.  The 
ring-tide^  arc  greater  aliont  tbe  time  of  the  equinoxes,  that  is, 
Out  tlie  latter  end  uf  March  anil  September,  than  at  other  times 
fihe  vear;  aiid  the  neap-tides  are  then  lessj  because  the  longer 
boiclcr  of  tbe  spheroid,  or  the  two  opposite  floods,  being  tbea 
ftthe  earth's  equator,  will  describe  a  great  circle  of  the  earth; 
f  the  liiuftial  rotation  of  which,  those  floods  will  move  swifter, 
^cribin;^  a  nreat  circle  in  the  same  time  they  used  to  describe  a 
s  one  parallel  to  the  equator;  and  consequently  the  waters  he- 
5  thrown  more  forcibly  against  the  shores,  must  cause  them  to 
B  higher. 

I'be  following  obsen-ations  have  been  made  on  the  rise  of  the 
Icb:  DBfliely,  llie  morning  tides  generally  dilTer  in  their  rise  from 
eniiig-tides.     The  new  and  full  moon  spring-udes  rise  to 
nt  iteigiiis.    In  wija<er  tbe  morning  tides  are  highest.     Ja 
mmer  the  evening  tides  ate  highest.  Thua  it  appears,  that,  oftef 
KtrMHl'Of  abotii  ^x  moiiibs,  (heupderof  thehl^h&^i\«^«i«vct'' 
(J;  rtiai  is,  the  rise  oi'  fhe  murning  and  cvcttui^  >i^ft»  '»tT 
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change  places,  tlie  winter-mcrning  high-tides  becoming  the  ! 
as  the  summer-evening  high-tides.  Somegf  tbeseeffects  arise 
the  dilTcrent  distances  of  iltc  nionn  from  tlic  earth  afrer  a  period 
of  six  months,  when  she  is  in  the  t>anie  situation  with  respect  tok 
the  sun;  fur,  if  she  be  in  peril;  ey  at  the  time  of  the  new  moon,  shi 
will,  in  about  six  months  after,  be  in  perigee  about  the  time  o 
full  moon.     These  pariiculiirs  being  well  known,  a  pilot  may 
choose  tbat  time  wliich  will  prove  most imivenient  for  conduct' 
a  ship  out  of  any  port,  where  there  is  not  a  sulBcicnt  dcpih  of  wa- 
ter on  common  spring-tides. 

Small  inland  sciis,  such  as  the  Mediterranean  and  Baltic, 
little  subject  to  tides;  because  the  action  of  the  nun  and  moon  » 
■Iways  nearly  oqnal  to  the  eMremities  of  such  ^eas.  The  tides 
in  very  high  latitudes  also,  are  very  incnn«iderahle;  for  the  bui 
sAd  moon  acting  tuward.'i  the  equuior,  and  always  raising  the  wa 
ler  towards  the  middle  of  the  torrid  zone,  ilie  neighboiirbood  o 
tlie  poles  must  cnnseqrienily  be  deprived  of  the  waters,  and  thi 
M?a  within  the  frigid  zones  must  he  low  in  comparison  to  the  otbo 
psris. 

All  the  thinrrs  hitherto  explained  would  be  exactly  obtainet 
were  the  whole  surface  of  the  earth  covered  with  sea.  Bni  sitK 
there  are  a  multitude  of  islands,  besides  continents,  lying  in  tb 
way  of  the  tide,  which  interrupt  its  course;  therefore  there  a.'rite,  i 
many  places  near  the  shores,  a  great  variety  of  other  apnearenc«s 
besides  thi:  foregoing  ones,  which  require  particular  solu(ion>>  i 
whieh  the  situations  of  the  shores,  straits,  shnals,  winds,  tad  otb 
things,  must  necessarily  be  considered.  I'nr  iuj^unce;  as  the  i 
has  no  \  iaifale  passage  hclvicen  Lurope  and  Africa,  let  them  besui 
posed  one  coutinetit,  extending  from  7d°  north  to  34"  south:  th 
jniddle  of  those  two  would  be  in  latitude  19"  north,  near  C«p 
Blanco,  on  the  wen  const  of  Africa.  Out  it  U  Impossible  the  Sn 
tide  siiould  set  to  the  westward,  upon  the  tvcstern  coast  of  Afric 
(for  the  general  tide,  following  the  course  ot  the  moon,  mtist  s 
from  cast  to  west),  because  the  continent,  for  above  »>0",  bat 
itorthwiird  nnd  sootliwiird,  bound;  that  sea  on  the  east ;  attd  then 
fore,  if  any  reguhr  tide,  proceeding  from  the  motion  of  the  » 
from)  east  to  went,  should  reach  this  place,  it  must  he  either  froi 
the  north  of  Kurope  southward,  or  from  the  south  of  Africa  n 
ward. 

This  opinion  is  further  corruhorated,  or  rather  fully  confin 
by  common  experience,  which  shows  that  the  llood-iidc  <etstotl 
southward  along  the  west  coast  of  Norway  from  t|ie?vortbC4psi 
the  Na/e  or  entrance  of  the  Baltic  Sea,  and  so  proceeds  toll 
southward  along  the  east  coast  of  (Jrent  Britain,  aud  in  its  psBMI 
supplies  all  those  ports  which  lie  in  its  way,  one  after  anothc 
The  coast  iif  JiciHlai^  has  the  tide  first,  hec.tusc  it  comes  from  ll 
"  mwthwsrd  to  the  so/tliward.  On  the  foil  and  change  days*  il 
U'lfh-vMter  at  Aberdeen  at  12  h.  4Siii,  but  at  Tinmoutb-liar  a 


e  spurn  a  little  after  .sh,,  ai  Varmoiitli  Kreuls  a  iiiile  wficr  3b.  at 

Juwich  at  1 1  ii.  30tii.,  at  tht;  Xore  1 2li.,  and  at  LoiiilDn  3li.  aOm,, 

piii  the  same  day.     Aitd  alilioui^li  tlii^  may  iscem  to  contradict 

t  Iiypoiliesis  of  the  natural  motion  of  the  licies  lieioj;  from  cast  to 

fit,  yet  as  nn  tide  can  come  west  from  tlie  ni.iin  coniiiient  of 

irway  or  Holland,  it  is  evident  that  tiie  tide  wn  liavo  been  trac- 

;,  by  its  several  stages  from  .Scutl^ind  to  London,  is  sii|i|jlied  by 

it  tide,  the  uriginal   motion  of  which  is  from  cast  lo  west.     As 

ntt  alivayii  incline?  to  llie  l<-vel,  it  will  in  its  passage  full  to 

\y  other  point  of  ihe  compass,   to  fill  up  vacancties'where  it 

Btlstheni;  and  yet  not  contradict,  but  rather  confirm,  the  hy- 

^hesi«. 

/VVliile  the  flood-ttde  is  thus  gliding  to  the  somliward  along  the 

yti  mast  of  Kn;{l.indi  it  :d  ■<)  sets  to  tlie  BOiithivuTd  alonir  the  west 

s  uf  Scutluiid  and  KelunJ  ;  oriu  branch  of  it  fniU  back  north- 

Ut  into  St:  George's  Cliannel ;  and  unother  runs  betwfen  UshanC 

ftlie  Lizard,  into  the  British  Channel.     Some  may  object  that 

s  couiNc  of  the  ihwd-tide,  cmI  up  the  Channel,  is  quite  contrary 

vthe  hypothesis  of  the  general  motions  of  the  tides  bein^  from 

It  to  west;  and  consequently  of  its  being  high-water  where  ilm 

•Of]  is  Vertical,  or  nny  where  else  on  the  meridi;in.     But  it  may 

iswered,  ih:it  this  particular  direction  of  the  tides  does  not  con- 

ct  the  ireneral  direction  of  the  whole.    A  river  with  a  western 

purse  may  supply  cumk  which   wind   noilh,   south,   or  even 

"  ^  ii,ml-yct  the  river  keep  its  natural  course  ;  and  if  tjie  river 

«and  flows,  the  eacials  supplied  by  it  would  also  do  die  same,  al- 

puch  they  did  not  keep  exuct  lime  with  the  river;  because  it 

Mild  he  Hiod,  !)nd  the  water  advanci;d  to  some  height  in  the  ri- 

V  before  it  icaihed  the  farthtsi  uurl  of  t'jc  canals ;  and  the  more 

biote  the  extremity  of  the  canals  are,  the  longer  time  it  would 

^ire;  it  may  also  be  added,  that  if  it  were  high-water  in  the 

if  fUBt  when  the  moon  was  un  the  meridian,  she  would  be  i'ut 

t  It  before  it  could  be  high-water  in  the  remotest  part  of  those 

lals;  and  the  dood  would  set  according  to  the  course  of  the  ca- 

^Is  that  received  it,  and  could  not  set  west  upon  a  canal  of  adif- 

:  positio[i.     As  St.  George's  Channel,  the  British  Cliaiinel, 

re  no  more  in  proportibii  to  the  vast  ocean,  than  such  cannis 

Jil  be  to  a  large  navigable  river;  it  will  evidently  follow  that 

gflood-tid'j  may,  among  those  obstructions  and  confinements,  set 

Atiy  other  point  of  the  compass,  as  well  as  west ;  and  may 

i')M^b-w:ti'.;i.at  any  utber  time,  as  well  as  whe[i  the  moon  is 

i  th^-nie'riilian,  without  any-wise  contradicting  the  general 

!ory  of  the  tides. 

Among  pilots  it  is  cnstomary  to  reckon  the  times  of  high-wafer 

i  the  point  of  the  compass  the  moon  bears  on  at  that  time,  allow 

K  tliree  tjimrters  of  nn  hour  for  each  point.     Thus,  in  plare) 

more  it  is  high-water  at  noon,  on  the  full  and  change  days,  ''-'' 

^e  is  uid  to  dow  north  and  sbulb,  or   I'i  o'cWV.    \n  \»\i 

were  the  aioou  bears  J,  S,  3,  4,  or  ujore  pomw  lo  vW  CteVWM 


ices 
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westward  of  the  mi 
tide  is  said  to  flow 
east,  at  high- 


Jiao,  when  it  is  hjgli -water  on  such  days,  the 
II  such  a  point ;  so,  it'  ttie  monii  hear  tioutfa- 
it  is  said  to  flow  s'JHib-eosi  and  iiorih-wesl» 
or  9  o'clock;  if  ^he  Itears  sonth-wfst,  it  flows  south-west  and, 
tiorth-ciwt,  or  3  o'clock  ;  and  in  like  nianiier  for  every  other  poii 
of  the  moonS  bearing. 

From  the  observations  of  maiiv  persons,  the  times  of  high-watEi* 
on  the  days  of  the  new  and  full  mnon  on  most  of  the  coasts  oft 
Earopc,  itnd  several  other  places,  have  been  collected';  nnd  thoM 
are  generally  put  in  a  table,  agains.t  ibc  names  of  their  respective 
places  in  an  alphabetical  order;  hence  it  is  called  ihe  Tide  Table, 
which  is  nt  the  end  of  the  book. 

The  method  generally  prescribed  for  finding  tlie  lime  of  high- 
water  at  any  place,  is  contained  in  the  following  particulars : 

To  find  Ihe  Leap  I'ear. 
Divide  the  given  year  by  4,  if  ii'jtbing  remains,  it  Is  leap-yew, 
trat  if  1 ,  2,  or  3  remains,  they  show  that  it  is  so  many  vear«  af^ei 
BisKeTtile  or  Leap-year,  as  the  remainder  is:  thus,  in  i!ie  yeac 
IRin,  divided  hy  4,  gives  452,  and  the  remainder  [2]  siiovfy,  U  i» 
the  second  year  after  Bissextile,  or  Leap-year. 

To  find  the  Golden  Kum'ie}- for  any  t'l^ar. 
BnjE.     Add  one  to  ihe  giren  year,  and  divide  the  sum  by  19, 
the  remainder  will  be  the  Golden  Number. 


EXAMPLE. 

Rrquircd  (he  Golden  Number  nf  1310? 

fiy  adding  one  lo  that  year,   it  gives  1811  :'thi9  dividetl  byl! 

gives  95  for  the  r|Uotient,  and  the  remainder  ts  6,  the  Goldeu  Nam' 

berforl«IO. 

To  find  Ihe  Epacl  for  am/  I'ear. 

NOTfe.    The  Kpact  is  ihe  moon's  age  at  ihe  beginning  of 
yetir,  or  rather  the  Jst  of  March.     The  Kpaet  ^lv<iiire&  1 1  e* 
Tear  to  :)0,  becnuse  ihc  Holar  year  is  1 1  day«  lon[;er  ilian  the.  lui 
l^car,  and  sa  the  Fpaci  inercasc!i,  it  sbow-s  the  niuon'K  agr  m 
oegimiing  of  the  year;  it  is  here  *ui)po>ed  that  at  ilie  end  of -ll 
years,  the  sun  and  moon  make  all  ine  \ariety  of  situation: 
p[M»ibly  can  with  one  tuimher,  ami  ilient-f  I'lgin,  ao'l  go  nver 
same  again.     The  tiolden  Number  at  the  iiirth  of  Christ  wU  1 
frhidi  k  the  rcRsou  th^t  one  is  added  to  the  given  year,  to  tind  til 
Golden  Number. 

Kdls.     Divide  the  giren  year  by  19,  ihe  remainder  multipl 
lij  1 1,  onJ  the  prixlui  t  will  he  the  K]ii>tct,  if  it  dues  not  exceed  fij 
^^ui  if  if  doci,  subtract  30  from  itvui  (lUtu  a'l  'jovi  •^'a^.wlUieM 
^<tf  ^fiil  be  thsEMiai;  for  ti  iKvet  c)LUQC'ii>'2,9. 


OF  TIDES.  1S« 

EXAMPLE. 

W^at  is  the  Epaet  of  the  Tear  18IO  ? 
1810  divided  by  19,  gives  95  for  the  f^tiotient,  aiuiS  n^niiiiniog; 
which  muliiply  1)>-  li  gives  55,  frum  wlucfa  subtrua  m,  rcioauis 
■Si  the  Epact  tor  1810. 

To  find  the  Moon's  Age. 

To  the  Epact  add  tlie  day  of  the  month,  and  the  Fpact  or  num- 
ber for  the  month ;  the  sum,  if  it  dues  not  exceed  3u,  is  her  &ga  ; 
but  if  it  docs,  subtract  30  from  it  as  often  as  you  can,  and  the  re- 
mainder is  her  age. 

Note.  The  Epact,  or  number  for  each  month,  is  fuund  thus  -. 
divide  the  number  of  days  contained  between  the  1st  of  January 
and  the  1st  day  of  any  month,  by  29^,  the  remainder  will  be  the 
number  for  that  month. 

Required  the  N  iiinhtr  or  Epact  for  Sept.  1810? 

The  number  ofiJayscoiitaintd  between  the  1st  of  January,  1810, 
and  the  1st  of  Sept.  are  ;!43  days,  divided  by  2!>t,  gives  8  for  the 
quotient,  and  7  fur  the  remaimJcr,  whiLh  is  the  number  sought ; 
and  so  for  any  other  munth. 

EXAMPLE. 

Ilequired  the  Moon's  Age,  Feb.  I.'?,  1310. 

Dav  i]f  the  month  15 

Ep^ict  2  5 

M  umber  for  the  month  2 


30)42(1 
30 


Moon's  age  12 
Numbers  for  the  months  are  nearly  as  follow : 

.Iin.  Feb.  iMur.  Apr.  M.v  Juiu  juir  A..q,  S.  yt.  On,  Nnv.  P-c. 

In  common  year^       0202244678      9     10 
In  leap  years  02      1     33     55      7     S9    10     11 

To  find  fh^  Moon's  Southing  on  un^  Day  of  her  /igc. 

Since  the  sun  returns  to  tlio  meridian  he  has  left  in  ihe  space  of 
2 1-  hours,  and  tht;  moon  in  .ibout  24  hours  4!)  minutes ;  therefore, 
if  the  moon  leaves  the  meridian  at  the  same  time  that  the  sun  does, 
on  any  day,  the  next  day  she  will  come  to  the  meriiJian  49  mi- 
nt! tes  after  him,  faUinc;  back  about  49  minuten  every  day  ;  wlicncc, 
to  lind  the  time  of  the  moon's  southing,  or  coming  to  the  meridian 
on  any  day,  we  have  tiiis  easy  Kl'lh  : 

Multiply  tlie  day  of  her  a^e  by  4y,  and  divide  the  product  by 
60,  the  quotient  is  the  hours,  aod  the  remainder  the  m^ntib^'i  tik.'iMa 
noon  when  «hc  aaatha      Or,  wJiich  is  rather  eas\t;r ,  awi  "\\\  ^naxc) 
teapecu safRdi^tly  e.Y«ct /or  the oMruteT^ti purpose-, TuuVuv^'j  ^w^ 
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iiiooii's  a^c  l>v  4,  nnil  divide  tlic*  product  bjr  5,  the  ifuollf  at  u  Ui«  I 
haurH,  and  theTCuitiki)Jerii)utu|ilied  by  i2,  gives  ttie  minute* afterH 
nooiiwlien  she  is  upon  tlic  meridian;  but  irtbifi  linic  excpedi  IS,  ! 
'vobtriirt  12  hmirs  from  it,  and  the  rirtnaiiliier  is  the  tio3r  of  I 
aonihing  in  tlie  irrortiing, 

N,  B.  From  lie  J'ull  moou  to  tlte  chnncc  sbe  comes  to  ibe  B 
ti'-Iian,  or  souths,  in  the  moming ;  but  iVoiit  tbe  cbtinge  to  tbu  fall,  <l 
hi  Liic  after  iiuoti. 

EXAMPLK. 

Rf^nired  the  Moon's  Soutliing,  July  2,  1810. 

'I  he  Epact  is 25 

Is  ■:■•\^hcT  tor  the  nioutb  i»    .      4 

b.!^  oi  liie  uuMitti ....      3 


30)3!(l 


Moon's  Age  1  =  49  min. 

ITenre  it  appears  tbat  the  moot)  comes  to  the  loutb  at  49  n 

nutt'suUer  ikiod. 

Tojinil  the  Jiint  nf  High-  P'affr  on  any  Daj^  of  the  Moon's  jtge 

at  aity  Place. 

K'l.f;.    To  the  lime  nf  the  aio'jn's  southing  on  the  girra  day, 

udd'tbc  lime  of  higb-waur  at  the  full  and  change,  at  itie  given 

place,  taken  from  ilie  'i.-JiLe  ;  the  snm  is  the  hour  past  noon  oo 

ihL-  civen  dav  when  it  is  hrr^h-Matir  at  that  pluce;  and  ifthta^ur 


Example  II. 

At  what  time  will  it  be  High 
Water  at  London,  August 
19,  1310} 

19)1810(95 


xby 


EpacC 

No.  of  Month 

JDay  of  Month 


30)  55  (1 


Moon*s  Ape 
Multiply  by 

20 
* 

Divide  by 

5)  80 

Mood's  Southing 
Tiine  at  London 

IC  Hour 

2  4.6 

Afternoon 
Subtract 

18  IC 
12 

Epact 

No.  of  Month 

Day  of  Month 

-i-by         a 

MiMn's  Age 
Multiply  by 


by  6|0)P8  0 


Moon's  Southing      Ifi  '20  mtn- 
Time  at  Dover         10  50 


Here  it  is  lOmin.  past3  o'cltrct 
in  tlie  a  lit: 


CXAMPI.K  (V. 
Urquired    the  Tiruo   nf  higli- 

VVjiter  at  Aberdocii   on  una 

IStli  of  June,  l8:o. 
Kpuct  25 

\o.  of  Month  * 

»av  of  Month  18 


-by 


30)17  (I 


-by 


III  tlic;  ^roniini:        i:*  3fi 
Tinif  at  AbiTiieen    \'2  45 


In  the  Morning  c  46 

So  that  it  is  bigh-wnter  at 
46  min.  after  6  in  the  nioniiny; ; 
and  by  adding  12  hoius  2.^  nii- 
niitctt,  the  sum  gives  ttic  time  uF 
tlie  next  high-water. 

Example  IIL 

Rcqtiired  the  Time  of  higli- 
water  at  Dover,  Oct. '  1 7, 
1810.  n.  W.  Morning 

CominginloaPortand  finding thatit  isirif^hlVaterat a  certain  Iioitr, 
to  know  when  it  is  Kigh  Wdler  there  en  Full  and  ('hanzi-  Days. 
UuLB.    Subtract  the  time  of  high-water  from  the  moon's  5»«tV>.-    j 
ing  on  that  Ady,  but  if  required  add  1 2  hours,  the  remaiwAcT  W\\\'  "l 
be  the  time  tMXhe  Bowing,  on  the  Culi  ■mii  cii,ni"o,  aX  \.V\M.  \Aatt«. 


Tofindlhc  Time  ef  Higk-JVatCT. 

Lool:  for  the  moon's  age  in  the  Table  of  Corrections,  the  hours 
nnd  Riiiiiites  opposite  to  which  beiit^r  added  to  the  time  of  high- 
water,  on  the  .change  and  full  ilays,  at  aiiy  place,  will,  if  it  does 
not  exceed  13  hours,  give  the  time  of  high- water  tliere  in  theaf- 
teriiotm  (if  the  given  day ;  but  if  it  does  exceed  that  nnmbcr,  take 
12  from  it,  and  ihe  remainder  will  shoiv  the  time  of  high-water  in 
the  morning. 

FXAMPLK  I. 

At  what  Time  will  it  be  lIi»li-lVaUr  at  London,  April  S,  1810? 

In  Aprit,  1  find  it  was  ne\v-niooit  the  ith  day  ;  and,  reckoning 
forward  to  April  5,  gives  1  ilay  for  tlie  moon's  age. 

Against  1,  in  tht-  'I'ahlt:  q^'  Currections,  stand  36  minutes,  to 
uhicli  add  3  liuur:>  16  niiiuites,  the  time  of  high-water  at  London 
on  the  full  and  change  dajs,  and  that  gives  3  hours  22  fpinutes, 
the  time  of  high-water  tit  Lundon  in  the  afternoon. 

l..XA.MPLIi:  II. 

Jiequired  the  Time  qf  J{lgh'lVaieT  at  Dover,  Dec.  iG,  1810. 

Ill  Norember,  I  find  it  was  new-moon  thc2Cth  day;  reckoning 
forward  from  the  last  new-moon,  Nuv.  L'G  to  Dec.  16,  1  find  the 
moon's  age  is  20  days ;  against  20  in  the  Table  of  Corrections 
stand  :t  hours  and  1 1  minutes.  I'his,  added  to  10  hours  50  minures^ 
the  time  of  high-nater  on  fnll  and  change  days  at  Dover,  gives 
M  hours  1  mi[iuic;  from  which  I  take  12,  and  the  remunider 
•2  liQiirs  I  minute  is  the  time  of  high  water  in  the  morning  at  Do- 
ver on  the  given  day. 

EXAMPLE  IlL 

What  Time  will  it  be  HigliAVater  at  Torhay,  May  fi,  1810? 

By  the  Tabic  it  was  new-moon  on  the  5d  day,  and  reckoning 
forward  to  the  6di,  I  find  there  are  three  days  completely  past. 
Againiit  3  in  the  Table  of  Corrections,  stand  1  hour  4(>  mmutes, 
which,  added  to  u  hours,  the  time  of  high-water  atl'orbay  on  full 
and  cliange  days,  gives  7  hours  4G  minutes,  the  time  of  high- 
water  iu  tlie  afternoun  on  die  above  day. 

Ill  like  manner  may  the  time  of  high-water  be  found  at  any 
other  place. 

If  tlie  place  be  any  distance  east  or  west  of  Greenwich,  the 
long,  must  be  reduced  into  time;  andif  it  be  east  long,  at  the  place, 
subtract  it  from  Greenwich  time ;  but  if  west  long,  add  it,  to  find 
the  corresponding  time  at  the  ship,  or  place,  remembering  always 
to  reckon  the  time  from  the  preceding  nooo. 


|i6  of  TIDEi. 

FX AMPLE  I. 

WArk  il  is  HoAn  at  G^enwlch,  wJtat  Timt  is  it  60"  or  Four 

to  fie  J^asluwrd  of  Greenwich  f 

Tw*dty-fiJur  hours  less  4  hours  is  8' A.  M.  on  the  day  biifbi 

al.Gri?enKich,     And  8  hoars  A.  M.  at  Greenwich,  is  nocft!  60°,  ( 

4  hours,  E.  Af  Gre(:ntr>d). 

EXAMPLE  IL 
IVhal  is  Greenwich  Time  -whrn  it  is  Noon  75",  or  Five  Sours,  JVc 

of  Greenwich  f 
'\'b  0  or  meridian,  add  5  hours,  gives  S  hours  P.  M.  at  Grteti 
i»lch.     And  *  hdurg  P.  M.  nt  Greenwich,   is  noon  75"  W, 
Greenwich 
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To  jSntt  the  Time  of  High-  fVater. 
Vnm  pt^c  I.  of  ihe  month  ici  the  Nau.  Aim.  talc*  onl  the  timi 
of  tlic  pliuse  of  ihe  mooti  attswering  ne-ATcst  m  the  {(ivwti 
which  reduce  to  the  meridian  of  the  mace  by  subiractinp  the  .__ 
o/tbcptace  in  time,  if  it  be  west,  ana  adding  it  if  it  be  east :  tbet 


OV   TIDES. 


ISl 


f  difference  between  tliis  reduced  time  and  the  noon  of  the  given 
day,  is  ihe  correction  to  be  added  tp  the  time  of  high-water  on  die 
new  and  full  moon  at  the  given  place,  to  6nd  the  time  of  high- 
water  on  the  given  day. 

EXAMPLE  !. 

Required  the  Time  of  Ilig/i-fl'afer  at  Poiismeuth,  on  the  2\st  uf 
June,   ISIO. 


KRie  nearest  pliast  to  the  2 
^T»y  of  aioulh  — 


t  of  June  isSJ  (juarler 


t)tfr.  of  lime  bifyie  ihe  SA  quarter 


ietwecn  2il.  Oho.  and  2  it.  ISho.  tlie  eijuation  Is  -j- 
It  Porwmoqth       —  —  — 


PAs  it  is  past  the  fiilT,  giv 


rQh.  39inin.  A.M.  = 


EXAMPLE  II. 
What  Twieisillligh-n'ateralParlmouththe  Isto/March,  ISIO? 

L^o  March  the  \»t  the  nearest  phase  n  3d  quarter  Teh, 
"  warch  ihc  1st  may  be  called  —  —    Feb. 

■  Diff.  of  time  after  the  Ut  quarter  —  — 

I'  Til'  e(|Qatioi)  for  J  d.  S  W  37  niin.  i»  -)- 

,  rio*vs  at  Portiiiiautb  —  —  — 

■jjigh-wVer  6  bo.  t5  P,  M.  =s  _  _.  -zo  (^ 

EXAMPLE  III.  """ 

;  fiaiuired  th  Thae  o/ JfigU-lVilter  tht  \2lh  if  D<f,  I5l0,  at  ffali- 
fax,  Nwa  Scotia,  tottg.  63"  24'  W.  -ahert  itjiav4  7k.  HOm. 

D.    H.  M,  CL 
Xime  froiD  noon  of  full -01000  U  Gietuwicli 
^oug.  of  H»l>f»x  6i  l;b  in  lime  s=  — 
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»  Tijijie  af  fiili-moQtl  at  Halifax  —  — 

•^ivcuday  _  _  _  _ 

baterval  of  time  paiit  the  full-moon  —  — 

Eorrectioo  from  ilie  Table  for  the  iniorval  ^ 

c  of  bigh-walet  new  and  full  at  Halifax  — 

li-vatcr  at  Halifax  the  lOih  of  July  — 

Sut  to  6nd  the  tipi^  of  the  next  t)ish-wal«r  6<ui  ilie  iJlvS.  ^  %<^a%- 
uon  for  the  next  12  hours,  whicb  w\dei\  Xo  tW  uwn  di  -di^Niv^ 
iiJgii-w^mr,  givayQa  the  time  requuei. 
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LOG-LINE  AND  HALF-MINUTE  GLASS, 
anu  how  iO 

CORRECT  THE  DrSTANCE  GIVEN  IIV  THEM. 


J.  HE  log  is  a  flat  piece  of  wood  lite 
of  a  q'larier  nf  a  circle,  liw 


iiinJer,  firof  tllp-fijn„„ 
rirculur  ^idt-  louticd  ivitli  IrW 
sufficient  to  make  it  swiin  upvij;lit  in  the  water.  To  tlua  lug 
I'^tcncd  a  long  line  of  about  I'iO  falhuins,  cnlleil  ihe  lo^-!iiic, 
which  is  divideii  into  certain  cquul  spacfs,  culled  knots,  each  or 
whicli  ought  to  bear  the  suiiic  ijruporliun  to  a  naulical  mile  ((i()  of 
ivhicb  nialte  a  degree)  thatlifLU  a  inintite  does  taan  liuur,  tliat  be- 
ing (he  time  allowed  t'orjhe  uxpcnmciti. 

Tliey  ,arc  called  knots,  because  at  the  t'lid  of  each  of  them  there 
is  a.  p'ufce  of  [tvirie  ^)-ith  kqotN  in  it,,rcevetl  bctw«6n-tlje  stniiuUc 
the  line;  these  pieces  of  tMiii£.sliovv  how,  niatiy  k^ots  run  on 
ill  hi^f  a.  minute,  and  conse(|iicmly  the  ship's  rate  of  iiailitigpee 
hour.  •■       ■•  ■»  ; 

Mr.  NoRWOon,  and  sevcnd  other  able  mathematicians,  havt 
found  that  a  dcgreeol'  a  great  circle  wpon  the  earth  eon  tain*  &bcpu| 
367,30U  Eu[Fiish  feet,  therefore  a  nauiical  mile  beiiij^  ^"pait  d 
3P7,200feet,  that  is,  6130  feel,  and  since  half  a  minute  is  tsb  PVf 
otun  hour,  the  length  of  the  knot  nn  the  log-linc  oiiyht  tn'be  thft 
TJB  part  of  fili'O  feet,  or  51  ftci.  [Ju  tlie  Kequisiic  Tables  pub- 
lished in  I8(.*i.',  the  sea-mile  is  acci-unted  607H  feet.)  But  as,  for 
tbo  most  part,  tht-flhip'<wa*-is  fo'mtd,  by  experience,  to'terenUy 
ntoi^'  than  that  given  by  the  log,  and  as  it  is  safer  U>  tiave  the 
reckoiliji^  before  the  ship  tlian  after  il.  iberefore  30  feet  may  be 
taken  as  ilie  proper  length  of  each  knot,  and  the«e  ktiots'Biib()iv>tii*d 
into  ten  fathoms,  eacii  of  five  I'eei,  which  is  certainly  the  best 
adapicd  for  practice,  and  wilt  correspond  with  all  the  tahlesaiiil  ii 
Etranients  used  in  navigation,  as  they  arc  decimally  divided,  and,, 
consequently,  the  shipS  run  dctermimd  with  grriiter  ease  and  e«-- 
laiiity.  But  some  experienced  comiuandeis  liild,  tluit  the  allow- 
ing sb  feet  to  a  knot  generally  ntiikcs  the  'iltip  ahead  of  the  reckon- 
ing; and  to  avoid  danger  tuostly  divide  the  kig-line  into  knots  a 
T  or  T{  fathoms  off  feet  each,  toc0i'rcs|)oo'l  with  a  (^iaxs  tlitit  r 
28  seconds.  Oihcrs  a^rain  diude  the  siL-onds  the-glass  runs  by  4,- 
and  lake  the  quotient  for  the  distance  in  f  illionis  brtween  the  kiMits^ 
which  la«  method  I  have  used  for  It)  years,  and  always  foundv 

*'.ered:  but  certain  it  is,. that,  whatever  length  the  knots  ■ 

'  mast  convenient  way  is  to  divide  tVcv-n  wtri  vewiJw.  ^ 

iu  iiM  or  tity  weather,  the  gWs  turn  uvi\.t?t«.«  vV\».v\\ftnnsfl\« 
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rainy  weatlier ;  therefore  care  should  be  taken  to  try  « liat  number 
ol'  leconds  the  glass  runs. 

The  knots  commonly  begin  to  be  counted  at  the  distance  of  10, 
12,  or  15  fathoms  from  the  log,  according  to  the  largeness  of  the 
ship,  that  so  the  Injj  may  he  out  of  the  ship's  wake  when  it  is 
thrown  overboard,  bi-fure  they  brgin  to  count,  lest  the  eddies 
should  suck  the  tn^  nftur  the  ship  ;  and  for  the  most  n-adv  dis- 
corery  of  this  point  i)f  coninicriccraent,  there  is  i-ommimlv  fjtstencd 
at  it  a  piece  of  red  lag  ;  tliat  part  of  the  line  bet»vei;u  tlie  red  ruij 
and  the  log  is  called  the  stray-line. 

"The  log  and  log-line  being  duly  prepared  and  hove  overboard 
from  the  lee  quarter,  nnd  the  line  veertd  out  (by  the  help  of  a  reel 
which  turns  easy,  ami  about  wbiLii  it  is  uound),  as  fast  us  the  lo;; 
will  carry  it  aiv;iy,  _or  rather  as  fast  as  the  ship  saiU  from  it,  wid 
show  how  fast  the  ship  has  sailed  in  the  given  time,  ur  rute  of  sail- 
ing perfaour. 

The  experiment  fur  finding  the  velocity  of  the  ship  is  called 
heating  the  log. 

Care  should  bo  taken  to  veer  out  the  line  as  fast  as  the  log  takes 
it,  for  if  the  log  is  loft  to  turu  the  reel  of  itself,  the  lug  will  conic 
Jiome,  and  deceive  yuu  iti  ilie  reckoning. 

In  king's  ships,  India  sliips,  and  some  ethers,  the  log  is  hove 
every  hour;  hut  i[i  coasters,  and  those  using  short  voyages,  cverv 
two  hours. 

Here  the  ship  is  supposed  lo  move  with  cqnal  velocity  between 
the  times  of  trying  theexpcrinienl,  Kiit  if  the  gale  has  not  been 
the  same  during  tlie  whole  hour,  or  time  between  heaving  the  log; 
or  if  there  have  been  mo^esail  set,  or  any  handed,  thai  so  the  ship 
lias  run  more  or  less  in  any  par'  of  the  hour  than  she  did  at  theiimC 
of  the  experiment ;  or  if  it  should  fall  little  or  more  wind  at  that 
time  ;  there  must  be  allowance  made  for  it  according  to  the  discre- 
tion of  the  artist,  fjometimes,  too,  when  the  ship  is  before  the 
wind,  and  a  great  sea  setting  after  her,  it  will  bring  home  the  log ; 
in  such  cases  it  is  customary  to  allow  one  mile  in  ten,  and  less  in 
proportion,  if  the  sea  be  not  so  great. 

Care  should  also  be  taken  to  measure  the  log-line  pretty  often, 
lest  it  streteh,  and  deceive  you  in  the  distance. 

The  like  regard  must  be  had^  that  the  half-minute  glass  be  jnst 
30  seconds,  otherwise  no  account  of  the  ship's  way  can  l)e  kept ; 
to  prove  which,  if  there  be  no  stop-watch  at  hand,  let  a  plummet, 
of  any  form  or  weight,  be  fastened  to  a  silk  string  or  thread,  with 
a  loop  to  hang  on  a  small  pin  or  nail  fastened  in  any  place,  so  that 
tlie  plummet  may  swing  freely  ;  let  it  he  3;' J  inches  tioni  tiie  end 
of  the  loop  to  the  middle  of  the  plummet,  nnd  llie  plummet  caused 
to  swing ;  each  of  those  swings  will  be  a  true  second  of  time,  al- 
vrays  counting  every  time  it  passes  the  perpenilicnlur  let  fall  from 
the  pin,  and  every  time  it  passes  from  tlie  perpendicular  to  ibe  mv- 
niost  swing  will  be  half  a  second. 


I 
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Jlotf  to  correct  the  Distanre  ^Iten  by  /he  Li->g-t\ne  and  Jfulf- 
Minute  (Hast. 

The  cliitanre  given  l>y  the  log  ipay  he  wron*  on  three  accomttSi 
tiz.  hy  an  error  in  the  ijlasj,  an  error  in  ihe  log-lme,  or  a»  enor 
in  both;  for  correcting  of  ivlikh  tatcilie  toilowmg  cases'. 


When  the  log-lme  is  truly  divi<le(J,  and  the  glass  is  faulty. 
Kui.e.     Say,  as  the  seconds  ron  hy  ilie  glass  arc  lo  SOmoorcIs, 
so  U  tbc  tliaiiuice  given  by  iba  log  to  the  true  disUnce. 

EXAMPi^t  I. 

Suppme  a  §hip  nim*  «t  the  rate  oi'li  kiiMj  in  the  time  the  ^»m 
nins  out,  but  measoiiiiy;  the  glass  I  find  it  runs  3^  seconds  ;  what 
is  the  true  rate  of  snilingf 

As  31 :  30  : :  7,5  :  c,6  miles,  the  trne  di-tunce  sailed  in  an  hour. 

EXAMPLE  11. 

Snppose  a  ship  rnns  at  the  rate  of  6t  knots,  but  measuring  the 
gUiis  1  fitiU  it  runs  only  25  seconds;  required  the  true  rats  of 
suiting. 

As  25 :  30  : :  6,5  :  7,S  mites,  the  true  distance  sailed  in  an  bstir. 

CASK  II. 

^Vhcn  the  glass  is  true  and  log-line  faulty. 

Rule.     Say,  as  50  feet  is  to  the  distance  measured  betweett 

JtOOt  snti  knot,  so  is  the  distance  run  by  thi:log  to  the  true  distajice 

EXAMPLE  I. 

Supposes  ship  ni  n9»i  the  rate  of  6{  knot  j  inlmlf  3  minute,  btrt, 
Bneasurintt  the  space  between  knot  and  knot,  I  Bud  it  to  he  56  feeti 
recjoired  ilie  true  rate  of  sailing. 

As  3U  :  ^i^ : :  6i*5  : 1  mil^s,  the  true  di^^-ianre  sailed  in  an  haul'. 

EXAWri.E  IT. 

Soppo^e  a  ship  runs  u  the  fUeolCi  knouin  half  a  minut«,  but 
atca»uriiig  the  space  between  kuot  and  knot,  1  tin4  it  to  be  oplj 
♦4  ft-wt ;  required  the  true  nie  nf  sailing. 

A«  &J:44::  »,fi  :  3,72  miles,  the  Lrup  (jistaiiGe  »<(jli;4  lu  pu 
hour. 

CASE  III. 
When  both  the  log-line  and  glaiu  are  faulty. 
Kt'fJt.     Maliiply  turict  the  mensured  Icn^tli  ai  a  knot  by  iIm 
!liiiice  run  by  the  log,  the  pruducldwiiei 'U'j  i  Unt^ xkw  tain- 
'  time  of  ihe  gUiw  will  gi-ee  tiw  «vit  4»\attcc taw. 


/- 


I       ..«' 
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EXAMPLE. 

Suppose  a  snip  runs  5  knots  of  a  Icig-llne  of  45  feet  to  a  knot, 
^rbilf  a  glass  of  23  seconds  is  running  out;  wbut  is  tbe  true  rate 
'«f  sailing? 

Tbe  measured  lengtb  of  a  knot  —    -        45 

Multiplied  by  —  • —  3 

Gives  tbricc  the  measured  length  of  a  knot      13  j; 
Wbich  multiplied  b;  tbe  disUnce  run  per  log     5 

Product       t>75 


And  dividing  the  product  br  5  times  tbe 
%.iiue  tlie  gbss  runs,  that  in,  5x25::=J:tJ, 
Khe  quotient  is  5,4>,  the  number  of  miles 
the  snip  runs  per  hour. 

This  rule.  19  only  a  compound  of  the 
two  former  simple  ones,  nbich  is  con- 
Cj^cted  a  little. 

When  the  glass  is  faulty,  tbe  log-linR 
may  be  dividod  as  in  the  annexed  'j'able, 
showing  the  length  of  the  knots  of  ihi^ 
log-line  of  diUcrcHt  glusjes. 


Secimd 

length  of 

of  Glass. 

Knots  in  l«t. 

24, 

40,0 

25 

41,S 

Lt) 

43,4 

■27 

45,0 

■„'3 

■Ki.S 

2!) 

4S.+ 

31) 

50.0 

31 

51,3 

32 

is,  4 

33 

.55,0. 

Si 

J0,.'3 

3.5 

£8,4 

3<j 

<K),0          i 

THK  DESCRIPTIOX  AND  USE 


HADLEY's  QUADRANT  AND  SEXTANT- 


T^e  prtiK^l  Ptrtt  of  the  InsfTkiftcftts  ere, 

/•The  iBilet  D 
Fig.  i.  \  The  Index  Glass  E 
&     <  The  Horizon  Glasses  G  and  F 
UI.     J  The  park  Glasses,  or  Screens,  H 

l.TbeSig4it  Vanes  K  and  G. 
Tbe  gtUsfeWd  tHeb  BB  oT  th6  Qtiadrant  contains  ouA^-  4t>  A«>- 


131^ 


rrvciiiniL' 


M>  vsr,'  &c. 


Tl 
pan. 

■^^  pliKTC 


prt-es,  i»r  llie  Sth  part  of  a  circle  bnt  it  is  to  be  counted  as  0( 
ai.i!  ••«  (lirldctl,  because,  by  the  double  reflection,  tlic  anglti  i 

!  de  (liviiions  nm  o,  !0,  20,  &c.  to  90,  as  in  the  figure  ;  e 
lii  Mti'c  is  divided  into  ibree  parts,  of  20  mimm^s  each.  whicli;11 
till'  hrlji  of  ilic  vCriiiLT,  or  nivisinns  on  the  iiniex,  is  again 
»iik-dinro  mi  Hiatus  of  a  degree,  thus : 

The  index  U  is  a  flat  bnr  intivwable  on  the  centre  i^'f  'he  in* 
otcnt ;  Ihat  part  of  ihe  index  that  slides  over  ihe  ^mthialed  a 
having  life  first  and  last  divinions  ther*on  coiTesp'mdin^ioiliose  mi  I 
the  arch,  is  called  the  Vernier  or  Nonius,  and  which  dn  ides cvervj 
subdivision  on  thenreh  in. minutes:  thus,  7  divisions  on  tite  i 
beinj*  ilifidcd  into  20  parts,  it  is  evident  the  dilVcrenee  between  i 
ttie  first  division  on  the  arch  snil  on  tiie  nonius  is  -,\  of  one  of  the  J 
eubdivi'iions  oti  the  areh,  or  I  minute,  beeanse  7'  there  ia  divided  I 
into  '21  [lails,  beinjr  1  in  20  more  than  oif  the  arcli.  The  ilif- 
ference  of  the  first  two  divisions  vvill  be  2',  and  the  difVcrcuceof  I 
the  three  first  3,  and  so  on ;  Iienee  it  will  arise,  that  wbait.*YCt^a 
(livUions  on  ibe  xx-rriier  and  areh  t-nt  one  another  tlie  nearest,  the  | 
Teroier  mil  indicate  how  many  inirniies  above  the  next  snbdivisiun  / 
n<-<;(irding  as  ii  is  iniinbered  "to  riKiit  or  left  thereof.  .On  thebut- 1 
toni  of  the  in>iex,  aj^ainst  the  back  of  the  arch,  is  a  screw,  made  lo*] 
iix  fast  the  iiide\  when  reijuired. 

The  areh,  iis  before  observed,  is  divided  into  t'O  decrees,  nut])-<i 
bered,  (D  10,  20,  :iU,  &c.  anil  each  degree  into  :\  partx,  ench  20  mi^ 
iiutes,  find  is  to  be  read  thus:   id. — id.  20in — Id. 40m. — 'id — 2tjJ 
i;Oin.— id,  inni. — 3d.&c.  obser^'ingtoreadtoibe  division  thnt  tt 
<D,  ordiauu.nil-hke  [juint  gf  the  nonius,  last  [lassed  over;  then  tl 
nonius  will  i;ive  the  nuuiHcr  of  minutes  more,  to  ix.-  added  to  tl 
divi^ioi)  hist  (iii'iied  by  the  nonius.    Thus,  sn|)pose  tlie  Q)  or  A  < 
tliw  nonius  has  |)iiss<mI  over  I  5  degrees  and  twd  jjurt'i,  or  15d.  <0i  _ 
and  sixndit  somewhere  between   l^d.  K>m.  and  Ukl.  then  d^^vi 
what  division  or  line  on  the  nonius  coincides  with  any  divUitm  q 
IliK-  on  the  ;iridi,  that  number  on  the  nonius,  will  be  the  minutes  tl 
b«  udiled  tu  l.id.  40m.'  Suppose  1 J  on  the  noiiius  toucbosi 
division  on  tin-  areh,  then  18m.  must  be  added  to  L5d.  40miii.  i 
tbc angle  or  aliimde  inoasnred  will  be  15d.  55in. 

Ttit  index  uia'.s  i",  it  ii  piece  of  k'^ss  truly  ^nmnd,  silvered  i 
Uic  back,  and  lixed  in  &  bruss  frame,  perpeiidieular  to  the  itidc: 
i\s  use  is  to  receive  the  rays  proceedin>j  Irom  any  obieci,  aitd  r 
fleet  ibcm  lo  the  horizon  glasses  F  and  G ;  at  the  buck  of  tlie  bis 
fruiiieof  [bi»  glii'i«  are  i wo  screws,  serving  to  ndjustthe  frame  pi 
|>enJieulur  to  the  index. 

Tbtf  horizon  j;;!asses  Vf  are  smaller  pieces  of  ground  glass,  o 
part  of  whu'b  is  silvered,  and  the  other  part  open  or  unsilvert 
in  <ir\lerto  look  atxo  object tbroo[;h  it;  tbescarc  set  in  frames,  ftiu 
pliKred  perpendicular  on.  the  limb  at  V  and  F  ;  their  use  is  u 
ccivc  the  rays  of  any  object  reflected  from  the  index  glass, 
~iin  to  rfllct:t  tijufiC  ras  &  lu  liic  ev  c  lhtguc)c\  vh«  V\nW%  ol  lUe  si 
KatiilC. 
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^^^99^/tut  tht  Suadrant  or  Siwlant/or  tfit  IWt'Observation: 
Wj^irst.  the  index  glass  nnnt  lie  pt-rpendictilar  to  the  planeof  ilis 
Hidraiit,  wliicb  if  iini,  you  may  thus  discover:    Huld  ihu  pliine 
^Klbe  rjiiaclriiijt  m  a    hnrizuiiul  positiun,  with  tlie  nniex    y^a^s 
H^r  tlie  eye  ;  look  rigiit  down  ilie  qiiadrutit  in  such  a  tnannor  a* 

■  see  the  andi  of  tti-j  ijimili'anC  dirtijt,  ant!  ut  the  siiine  liine  rc- 
Bcted  by  the  index  Rlflss;  then,  iTttie  lych  seen  direci,  together 
Bth  its  reflected  itnXge,'«q>|)eiir  to  be  in  otte  line,  the  index  glass 

■  tru^y  adjiiMted  ;  if  not,  it  iimsi  he  rcciified  hj-  ii|p:nis  ut  the 
H^ews^laceii  at  the  hatk  of  die  index  glass  ;  it  is  eaiy  to  discover 
^bch  way  the  inclination  is,  liy  pressing  the  index  gUits  ivith 
^■tr  ibumb  whilti  you  observe  the  areh. 

Hjecoadly,  The  axis  of  the  horizon  jjlass  must  be  )tav:il]el  to  the 
His  of  tb^  iiitlex  glass  ;  \i  nuif  liie  error  is  easily  discovered  an4 
Betified  it)  the  (ore  Itorizuii  glass  when  the  index  is  ^idjusted, 
Hns :  bring  0  on  ihe  nuiiuis  ncurly  to  CD  on  the  ^laduuted  arch, 
Hal  look  directly  through  the  sight- vane  at  the  moon  or  any  brijjhl 
Kr,  so  as  to  see  the  retlecied  nua^'e  in  the  bifrizoiitul  glass,  and 
^b  object  at  the  same  iime  iliroiiifh  the  uii>iilvcruij  |>urt;  then 
Eve  the  index  backwards  and  forwards  slowly,  and  whicrtftif 
B|h  iiiiiiL^es  coiiieide  or  jiuss  behind  one  another,  nliicb  if  lliey 
■k  tbc  ftnes  of  both  are  piiriiilel ;  nhicli  if  not,  yuu  sbDuld  nii.cty 
nuat  by  khe  two  screws  placed  on  the  top  block  uf  the  burizuit 
Bus,  imd  by  the  lever  on  the  back  of  thi'  tiuadraiit  or  sextant. 
|but  to  aujilst  the  instruments  by  tlie  buhzon,  hold  tbe  instm- 
Ebit  borizontal:  if  the  real  buiiitonand  tbr.t  letlectcd  in  the 
Ipcksilvered  part  of  the  horUun  glass  colni^ide,  it  i:*  adjusted;  if 
^p,  adjust  by  the  two  scrctfi>on  the  to'p  «f  the  block  of  the  ho- 
Kdr  jflass,  aud  then  with  the  iiisLrnnieni  vertical  by  the  lever  uii 
Wk  back  Fig.  il.  remembering  to  place  <S>  on  the  graduated  arch 
Kp  on  the  instrument  before  you  b^rgin. 

^kf  a  small  piece  of  coloured  glass  set  in  brass  (wbicb  I  first  Sxed 
^hquadntnt  in  ]79i.')  be  made  to  turn  round  to  Ule  sight-vane 
Kasionatly  to  guard  the  eye,  iiiiJ  the  screens  turned  back,  the 
Hie  correction  may  be  made  by  using  the  sun  instead  of  the  ' 
Km  or  atar. 

H  To  atifusl  the  Suadrantfor  the  Sack  Observation. 
Hind  tJie  dip  of  the  bot-iaton  for  the  elevation  of  your  eye  in 
Bt^W  Vlli',  double  the  dip,  and  advance  the  index  D  as  many 
Mtnies  before  0  degrees  on  the  nrcii  of  the  quadrant,  as  are  equal 
Raouble  the  dip  :  screw  your  index  fast :  shift  the  screens  fur 
fc  back  observation  : — hold  the  platie  of  the  instrument  upright 
Blithe  areh  downwards,  look  ihrungh  the  vane  G,  and  if  th« 
Hixun  line  seen  through  the  unsilvered  part  of  the  back  hurizim 
^Bs  G  coincide  with  ibe  reflected  image  of  tfie  same,  seen 
H}ugb  the  silvered  pan  of  the  glass,  the  quadrant  is  rightly  ad- 
He^;  if  not,  slacken  the  screw  in  the  middle  oV  vbe  Wvet  ^seblvni 
MhBtttritPogAMB G,  aud  turn  :be  gtass  b.i.u\t^^iLrd&  ot  (orw 
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as  required,  lit)  the  horizon  lines  coitiuide,  then  tighten  the  scrrvv, 
and  the  quadrant  isadjuHeJ. 

Jnother  way  to  pdjustfov  the  Back  Obseniation. 
Take  the  altimde  of  the  sun's  tower  limh,  hy  thp  fore  obserxiB.- 
tion,  when  he  is  nearly  on  the  meridian  ;  then  shift  llie  screen?  as 
quick  as  possible  for  the  back  observation  :  if  the  upper  limb  of 
tiie  sun  be  level  with  the  hprizon  (allowing  for  double  the  dip) 
the  quadrant  is  rightly  adjusted  j  if  nor,  move  [lie  screws  of  too 
back  horizon  glass  G  till  it  is  so ;  repeating  the  operation  till  you 
find  the  quadrant  truly  adjusted. 

To  take  the  yJllUudc  of  the  Sun  by  the  Fore  Observation. 
The  sun's  image  at  any  lime,  when  not  much  oWured  by- 
clouds,  may  be  seen  as  reflected  from  the  unailvered  part  of  the 
horizon  glass,  by  looking  through  the  hole  in  the  sight-vane; 
having  put  the  screens  down  to  guaril  the  eye,  hold  the  instrument 
TcrticaJ,  and,  turning  towards  the  sun,  direct  the  sinht  to  that  part 
of  the  horizon  beneath  the  sun,  and  moving  the  index,  you  ntay 
bring  down  the  red  image  of  the  sun  towards  the  horizon :  if  tlie 
Bun's  image  should  be  faint,  you  may  turn  back  the  screens,  «llt) 
you  cannot  miss  it. 

Having  brought  down  the  sun's  image  near  the  horizon,  swing 
the  qnodrant  backwards  and  forwards,  making  your  eye  the  cen^ 
tre  of  motion,  and  keep  moving  the  index,  at  the  same  time,  tiU 
the  sun's  lower  edge  just  touches  the  horizon,  and  you  will  have 
the  apparent  altitude  of  ttie  sun's  lower  limb  upon  the  arch  of  the 
quadrant  at  that  instant.,  But  this^llitude  is  greatest  at  tn^elve 
o'clock,  when  the  sun  is  on  the  meridian,  from  which  the  latitude 
if  determined  ;  but  this  ujtptirent  altitude  requireii  the  following 
eorrectioiiB : 

The  index  efror,  if  any,  to  be  ddded  or  subtracted. 
The  dip  of  the  horizon. 
■JTie  sun's  *emi- diameter  and  refraction. 
These  correutions  are  neees«ary  to  find  the  true  altitude  of  th9 
sun's  centre  nearly,  the  correction  of  tlie  sun's  parallax  being  t ' 
soiatl,  that  ij  may  always  be  neglected  in  dcternjlningthelatttddt 
The  back  observation  is  managed  the  same  as  the  fore  oh.iem- 
tion,  only  your  back  must  be  turned  iowardi»  the  sun,  and  tl 
Rcrecns  stuited  to  the  back  horizon  glass,  remembering  to  subtra 
the  sun's  semi-diameter  (if  the  apparent  lower  limli  be  taken)  uti 
add  the  dip,  subtracting  the  elTect  of  refraction,  and  you  will  bai 
ihe  altitude  of  tlie  sun's  centre. 

The  correction  for  the  index  error  is  thus:  Turn  down  till 
Bmall  knob  of  brass  placed  on  the  limb,  to  hinder  the  index  flmi 
going  otT  the  arch,  as  it  may  b«  in  the  way.  'I'his  correcttou  tni 
be  accurately  estimated  by  tiiking  tht;  diameter  of  the  sun,  or  as 
object  before  and  behind  O  on  the  arch ;  that  is,  bring  the  opv 
■iitgb'oftbe  object  to  coincide  w\\.\tv\vei  Wvet,  a.Tt^ uiac ^!tvb.' 
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ti  lake  it  on  the  extra  arch,  as  it  is  called  ;  that  is,  bring  the 

lower  limb  to  coinci<ie  with  the  upper,  aod  note  the  angle,  half 
the  difference  ot'  these  two  angleti  will  be  the  true  correction  of 
the  index  error. 

EXAMPLE. 

FtuppOsc  the  sDti'ii  diameter  measures  ^6  on  the  arch,  and  2i  911 
me  extra  arch.  The  difference  is  8',  half  which  is  the  errOr  to  be 
ftbtracted,  because  the  diameter  measures  more  oti  the  arch,  or 
pes  the  sun's  diameter  tow  much  ;  but  had  the  extra  arch  giveti 
i  greater  migle,  the  error  would  have  been  additive. 

To  take  the  Altitude  <>f  the  Moon. 
LXhe  moon's  altitude  may  be  either  taken  by  the  fore  or  bntc 
piervaiion,  exactly  in  the  same  manner  as  tiie  sun's  altitude^ 
dy  here  you  must  bring  the  edge  ot  the  moon  into  contact  tvith 
j^  horizon,  H'liidi  is  round  and  well  defined,  whether  that  be  the 
Ipper  or  mider  edge :  the  corrections  to  be  applied  to  the  ob- 
aerved  altitadc  are  as  follow : 

The  index  error,  aa  before  directed,  if  any  ;  the  dip  to  he  »uh. 
traetyed  in  tlie  fure  observation,  and  to  be  added  in  the  back  ob- 
iricatian;  the  senii'diameter  tobefound  in  the  Nautical  Ephemeris 
"fcevery  noon  and  midnight,  at  Greenwich ,  if  very  great  ac«u- 
ly  is  required,  this  .semi -diameter  must  be  corrected  for  the 
^rmediate  lime  ;  which  being  added  toj  or  subtracted  from,  the 
lerved  altitude,  will  give  the  apparent  altitude  of  the  centre; 
i  the  moon's  horieontai  parallax  for  every  noon  and  midnight^ 
^Greenwich,  is  to  be  found  in  the  Nautical  Ephemeris.  This 
\i,\.  be  corrected.for  the  intermediate  time ;  then  take  the  pro-* 
Vtional  logarithm  of  the  moon's  horizontal  parallax  out  of  the 
Biuical  Almanack,  increase  its  in3ex  by  10,  and  subtract  thclog, 
-sine  of  the  moon's  aftparent  altitude  from  the  sum  ;  thcremain- 
r  will  be  lUe  pro|x»rtional  logarithm  ot  her  parallax  in  altitude ; 
itn  which  tdke  the  moon's  refraction  (Table  Vll.)  and  the  re- 
binder  will  be  the  correction  ot"  the  moon's  altitude,  which 
«iiig  added  to  her  apparent  tdtitude,  will  give  the  true  altitude 
of  her  centre. 

To  take  the  Altitude  of  a  Star  hj/  the  Fore  Observation. 
Set  the  index  at  O,  and  holding  the  plane  of  the  quadrant  ver- 
tical, direct  the  sight  to  tbe  star,  and  at  the  same  time  look  for  the 
rellecied  image  of  the  star  in  the  silvered  part  of  the  horizon  glass; 
^"  ire  the  inoex  a  little,  which  will  separate  the  reflected  nnag« 
sn  the  direct  image ;  tbe  former  will  be  easily  distinguished  from 
\  latter  by  its  motion,  when  you  stir  tbe  index;  continue  to 
mnce  tbe  index,  and  at  the  same  time  follow  tbe  reflected 
Ige  of  the  star  with  your  eye,  directing  your  sight  lo'Nex».&\     ' 
tst,  aod  changing  tbe  povitiou  of  the  quadrant,  ot  se^ivuiXt  u  ^£bA 
T9 
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I   image  of  the  star  descends,  till  you  have  brouglit  it  clown  to  the 

1  horizon:  the  indi-x  will  then  ihow  the  observed  altitude  of  th« 

star.     The  Lorrectjons  lo  be  applied  to  the  observed  altitude  of 

the  star  ave  i  the  index  error,  the  dip  (these  two  give  the  a)>pareni 

•  altitiidf)!  the  refraction  gives  ihe  true  altiiude;  the  fixed  stars 

have  neither  scmi-dianieter  iiOr  paratUx  worthy  itoeice. 

In  taking  the  altitude  of  a  star,  or  the  moon,  by  uight,  always 
get  as  Dear  llie  water  as  possible ;  m  moderate  weather  a  grating 
thay  he  slunt;  oter  the  ship's  side,  and  an  observer  sit  upoti  it  u> 
fake  the  altii  tides;  the  same  may  be  done  to  take  the  allltuOe  of 
(he  sun  in  a  hazy  hori/on  ;  for  the  nearer  the  eye  is  to  the  sur-* 
fate  of  llie  water,  the  nearer  the  true  horizon  will  be  to  the  eye. 

/i4vit.vto  Stamen  in  Ihe  Clioii-e  of  their  Quadrants  and  Sexlants. 
■  llie  ioints  of  the  frame  must  be  close,  without'the  least  open- 
ings or  loosenesH,  and  the  ivory  on  the  arcli  and  nonius  inlaid  and 
fixed,  so  flii  not  to  rise  at  the  ends,  nor  above  ibe  plane  of  the  in- 
'  strnmciit ;  all  the  divisions  on  the  arch  and  nonius  must  be  exceed- 
ing fine  imd  straight,  so  that  wlien  the  ijidex  or  nonius  is  set  to 
any  division  on  the  arch,  ilie  tlivisions  on  the  line  that  coincide 
may  sppear  distinct ;  for  only  the  first  and  last  line  on  the  ntioiits 
will  coincide  with  the  other  lines  upon  the  arch,  if  the  quadrant  is 
well  divided  ;  likewise  try  in  diftereiii  parts  of  the  arch,  if  tlie 
nonius,  ur  index  plale,  cuts  regularly  in  order  with  those  on  the 
arch :  if  they  do  not,  the  divisions  are  bad,  and  the  quadrant 
ought  to  be  rejected. 

Again,  look  into  the  great  speculum  or  index  gla.ss  slant-ways, 
holding  it  ahont  ten  or  twelve  inchcj*  from  the  eye,  and  observe 
the  image  of  some  distant  object ;  if  the  im^|j;e  .ippears  clear  and 
distinct'in  every  part  of  i!ie  glass,  the  speculum  is  good  ;  hut  if  it 
appears  niitchcd,  or  drawn  wjth  small  lines,  the  glass  is  veiny,  and 
luuxt  be  rejected ;  if  more  images  thnn  one  of  the  same  object  are 
seen,  it  shows  that  the  two  surfaces  are  not  ground  parallel ;  tfas 
other  speculum  may  he  examined  in  the  same  manner. 

Observe  the  sun,  or  a  candle,  through  the  dark  gta-ssea  severally, 
holding  the  glass  about  eight  or  ten  inches  from  the  eye  ;  if  tbey 
are  veiny,  the  oi)ject  will  appear  notched  at  the  edges,  but  if  clear 
jnd  well  dehned,  the  glasses  are  good. 

Quadrant^,  like  watches,  may  appear  well  to  the  eye,  and  yet 
he  good  for  little  ;  it  is  there  fore' much  better  to  give  two  guineas 
and  ft  half,  or  three  guineas,  fur  a  gooil  one,  that  will  last  a.  man 
tbr  life,  than  purchase  those  wretched  instruments,  made  up  at  a 
low  price,  which  i  Mimot  be  depended  on. 

"  ne  iiirprist'if!  impnivcim-nts  made  in  Navigation  since  ttte 

r  1767.  tthi'ii  the  first  Nautical  Ahiianack  was  published  by 

l)r.  Mftiliflyne,  the  prcsetit  Astronomer  Royal,  are  beyond  the 
Lmost  sanguine  expectations;  and  though  several  nations  have 
WfoinribuU'J  towanU  this  important  end,  the  English  have  (by  the 
'    vtntgctnvat  held  out  by  ^arVvamtuii  aai  liia  ^*iw.  \tw^«e- , 
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coU-  Liiiiik  possiljje. 
Jley's  sextant  is  consiriicted  on  the  same  principles  as  the 


i 


nt*  made  in  nautical  instrumeitU  tintl  (;alculHtions}  surpassed 

all  V  so  that  by  tiie  help  of  the  improved  sextain,  the  Nau- 

Ahnaiiack,  and  the  Tahlea  contuned  in  this  hook,  a  skilful 

!xpert  observer  can  determine  rile  longitude  to  a  degree  of 

icuracy   that   people  uttacquainted  with  the  operation  would 

■  ^-h  ^ 

ad  ley 
ladntnt;  but  asit'iauxed  to  measure  the  angular  distance  be- 
len  the  sun  and  moon,ortbeiuoon  aitd  a  star,  in  order  todeter- 
ic  tile  longitude,  the  arch  is  extended  to  IJO',  for  the  purpose 
measufing  iheir  distance  when  greater  than  PO";  il  is  also  pro- 
led  with  some  appenda^res  not  generiUly  annexed  to  a  quadrant, 
'sr  to  take  the  observaiioii  with  greiiter  accuracy. 
the  adjoining;  plate  is  represented  a  sextant,  the  frame  of 
ichis  generally  made  of  brans;  the  arch  BB  is  divided  into 
",  each  dejjree  into  three  parts,  of  course  equal  to  20  minutes, 
:h  are  again  subdivided  by  ilie  nonius  into  every  half  minute, 
3  seconds  ;  every  second  division,  or  minute,  on  the  nonius. 
It  longer  than  the  intermediate  ones  ;  the  nonius  is  numbered 
fery  hfth  of  these  longer  divisions,  from  the  right  towards  the 
with  5,  10,  15,  and  20,  the  first  division  towards  the  right 
id  being  to  be  considered  as  the  index  division- 
This  is  the  general  way  of  graduating  sexluiiis ;  but  for  ohtain- 
ing-greater  accuracy,  some  are  divided  as  follow:  the  arch  con- 
tans  120";  each  degree  is  subdivided  into  4,  of  course  equal  to 
which  are  again  subdivided  by  the  nonius  into  IS' ;  evepy 
irth  division  or  minute  of  the  nonius,  is  longer  than  the  inter- 
idiate  ones;  tiie  nonius  is  numbered  atovery  Hfih  of  these  lung 
^    iaions,  from  the  right  towards  the  left,  with  3,  10,13;  ibelii-st 
division  towards  tbe  right  hand  is  to  be  considered  as  the  index 
division.     1'he  pj'cscnt  nioile  of  dividing  the  nonius  nf  the  sextant 
is  thus  1  (beginning  from  the  right  baud  tuw.irds  ilie  left)  by  taking 
ct...    divig,o„g  „n  the  nonius,  equal  to  fourteen  on  the  arcli, 
equently  one  division  on  the  arch  will  exceed  one  on  the  no- 
by  T^,  that  is,  by  i  of  a  minute,  where  tbe  degrees  on  the 
are  subdivided  into  j,  equal  to  li  minutes 
The  nonius,  till  rery  lately,  was  divided  as  the  qnadraiit. 
'  1  order  to  observe  with  accuracy  the  contact  of  the  Imibs  of 
two  objects,  an  adjusting-.scretv,  L,  is  added  to  the  indes,  by 
ich  it  may  be  moved  with  greater  regularity  tbun  it  can  by  the 
but  this  screw  does  not  act  until  the  index  is  fixed  by  the 
screw  M.     Care  should  he  taken  not  to  force  the  adju»ting- 
iw  wrhei)  it  arrives  at  citherexiremity  of  its  Hdjustujent.   When 
index  is  to  be  moved  any  considerable  quantity,  thesccetvM, 
be  back  of  ilie  sextant,  must  he  loosened ;  but  when  theinde.i 
>roujght  nearly  to  the  division  required,  this  ijack  screw  should 
B  tightened,  and  the  index  moved  gradually  by  the  adii 
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In  many  smiiants  the  lower  part  of  the  index  glass,  or  that  near- 
est (he  iVume,  U  silvered  »^  usual,  and  the  buck  surface  of  the 
upper  («irt  painted  black  ;  glso  a  screen  is  fived  et  ihc  Imkc  of  the 
iniie?:  glasR,  turning  un  its  aKi;^,  and  may  b«  iilnired  uvt;r  tbe  Riivcr 
part  when  the  sim'n  rays  are  siraiig,  m  \Thicli  case  the  image  ts 
reflecit;d  from  tlic  poli^jjied  isiirfuce  of  the  upper  part,  and  the 
error,  which  might  prnbably  arise  from  the  pluiies  of  the  glasees 
not  being  parallel,  ie  thereby  avoided. 

There  are  srreral  cotuured  glasses  at  H,  each  of  which  is  aet  to 
adtBVrenf  fr.iiiie,  turning  on  a  cenirt';  they  are  used  to  screen 
the  eye  fnim  itte  brightness  of  the  solar  rays,  and  the  glare  of  ibe 
moon;  and  maybe  used  separately  or  together,  as  occasion  re- 
quires. 

There  are  other  siich  (glasses  placed  behind  the  hnriSun  glass  at 
F,  to  weaken  the  rays  of  the  lun  or  moon  when  they  are  viewed 
diroctiy  throuf<h  the  horizon  glass;  the  p.iler  glass  is  sumetimea 
used  in  oltser^ing  altitudes  lit  sea,  in  take  otTthe  strung  glare  of 
the  horizon. 

The  (trsiant  is  furnished  with  a  plain  tube,  without  any  glasses ; 
and  to  render  ihe  objects  still  more  distinct,  it  has  two  telescopea^ 
one  representing  the  objeciK  erect,  or  in  their  natural  position,  tbfl 
other  showing  them  inverted;  it  has  a  large  field  of  view,  and 
ether  advantages  ;  a  little  use  will  soon  accustom  the  observer  to 
the  inverted  position,  and  the  instrument  will  be  as  readily  nut- 
tiaged  by  it  as  the  plain  tube  alone.  By  a  telescope  the  contact 
of  the  image!)  is  more  perfectly  distinguished  ;  and  by  the  place 
of  the  images  in  the  field  of  the  telescope  it  is  easy  to  perceive 
whether  tbe  heytaut  is  held  in  the  proper  plane  for  observing.  Bjr 
sliding  tbe  tube  that  contains  the  eye-glasses  in  the  inside  of  the 
other  tube,  tbe  object  is  suited  to  diiferent  eyes,  and  made  to 
appear  perrbotly  diaiintt  and  well  defined. 

The  telescopes  arc?  to  he  screwed  mm  a  circuin  ring,  at  K ; 
lliis  rinc  rests  un  two  points  against  on  exterior  niig,  and  is  beld 
thereto  by  two  screws ;  by  lurning  one  and  tighteiung  the  otiwri 
the  axis  of  the  telescope  may  he  set  parallel  to  the  plane  of  tb* 
sextant.  The  exterior  ring  i«  fixed  nn  a  brass  stem  that  slide*  'm 
a  socket,  and  by  means  of  the  screw  S.  »t  tire  back  of  the  sextant, 
it  may  be  raiM^d  or  lowered  so  as  to  move  the  Centre  of  tbe  ide- 
scope  to  point  to  that  part  of  tbe  hori'/on  glass  which  shall  b« 
Judged  the  must  fit  for  ouservation.      * 

A  icircolar  head,  cont;Lining  a  plate,  in  which  tliere  are  three 
••.uluared  >:laHses,  and  a  fourth  that  i»  open,  somrtiities  accooipa- 
riie*  this  sesiiuit.  This  head  is  to  be  screwed  on  the  eye-^nd  of 
the  tube,  or  on  that  of  either  telescope.  The  edg^e  of  the  plate 
iirujootsa  little  beyond  the  head  on  one  side,  and  is  moveable  by 
lite  liuger,  sn  that  the  open  ring,  or  any  of  tbu  coloured  glasses^ 

ty  be  bruagtit  between  tbe  eye-glaasos  of  the  telescope  and  tfae 
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It  magnifying  glus  to  renil  oS  the  observation  with  greater 

7'Af  Adjuitvifntc  of  a  Sextant  nre  to  set  the  intlex  and  horizoit- 
gl&sses  perpcniliciilsr  to  the  plane  uf  the  instrumeiu,  and  their 
'  \ne»  paralld  to  each  other ;  by  the  same  method  ai  the  qiiadra[)t, 
ly  screwing  on  the  plain  lube  or  telescope ;  also  to  set  the  axia 
the  telescope  parallel  to  the  phme  of  the  in«trumenc ;  eiich  of 
lese  particulars  must  beexatniired  before  an  observation  is  takeo, 
aiid  the  adjustments,  if  requisite^  be  made. 

For  correcting  the  index  error,  see  the  rules  for  adjusting  Had- 
ley's  Quadrant. 

set  the  Axis  of  the  Tehscope  paiatlel  tu  the  Plmtc  of  the  Seitimt. 
In  measuring  angular  distances,  the  lineuf  sigin,  or  axis  of  tiw 
^Jescopci  should  be  parallel  to  the  plane  of  the  instrument,  as  a 
deviation  in  that  respect  w  ill  occasion  a  considerable  error  in  tfae 
observation  ;  and  this  is  most  sensible  iit  large  angles.  To  avoid 
which,  an  inverted  telescope  is  used,  h)  whose  field  there  are 
ilaced  two  wires  parallel  to  each  other,  and  equidistant  from  the 
ntre;  to  whicb  are  sometimes  added  two  otliem,  at  right  anjjrlfla 
these,  but  p<iraltel  to  each  «ther.  By  means  of  these  wires  the 
justoient  may  he  made  thus  :  screw  on  tlie  telescope,  and  turn 
the  tube  containing  the  eye-glass,  till  the  wires  are  parallel  to  the 
plane  of  the  instrument;  then  take  two  objects,  as  the  snn  and 
moon,  or  the  moon  and  a  star,  whose  angular  distance  must  not  be 
than  90°,  because  the  error  \s  more  easily  discovered  when 
distance  is  great ;  bring  them  exactly  into  contact  on  the  wire 
licb  is  nearest  the  plane  of  the  instrument,  and  (ix  the  index  ; 
iu,  by  altering  a  little  the  position  of  the  sextant,  bring  them  to 
tpearon  the  wire  farthest  from  the  plane  of  the  instrument;  if 
By  remain  still  in  contact,  the  axis  of  the  telescope  is  parallel  to 
le  pisne  of  the  sextant ;  but  if  the  limbs  of  the  two  objects  appear 
separate  at  the  further  wire,  it  shows  that  the  object-end  of  the 
iesoope  inclines  towards  the  plane  of  the  sextant ;  tbi;j  must  be 
ctiSed  by  tightening  thu  screw  nearest  the  sextant,  whicb  ii 
Itached  to  the  ring  that  holds  the  tclescopi-,  having  prevkiuslj 
"".kened  the  crew  farthest  from  it.  If  the  iniagL-s  orer-top  eacn 
erwben  brought  to  the  wire  farthest  from  the  sextant,  the  ob- 
:t^'tid  of  the  telescope  is  inclined  from  the  plane  of  the  sextant, 
id  must  be  rectilied  by  slackening  the  screw  nearest  the  sextant, 
id  tightening  the  oiher.  Repeat  this  operation  till  the  ulniaci 
i  reuilered  perfect  on  botii  wires,  ihe  axis  of  the  telescope  will 
len  be  truly  adjusted. 

To  observe  the  angular  Distance  between  the  Sun  and  Moon. 

Screw  on  the  inveiicd  telescope,  placmg  the  wires  parallel  tfl 

lie  plane  of  the  instrument ;  then  turn  down  the  screens,  accord- 

ig  to  the  brightness  of  the  sun;  place  theiu'Aexa^O  o\\v\\«U(id 

■  tf  the  sum'*  iwagK  be  very  htigbt,  imu  m\>  i\ie  &c»ae\\V^«V 
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lain,  and  make  tbccoiiutt  perfect  by  meaiwarq 
ew ;  at  tlie  sume  time  move  ibe  sextant  slowW.i 
IB  of  the  tolesro|>e  the  centre  of  motion,  by  whic 

Beet*  will  pais  each  other,  and  the  contact  be  mofi 
jriiniuated.  The  indfx  will  >how  the  observed  dfl 
I  and  moon's  nearest  limbs,  which  jou  will  read  ufl 

It  will  nerha;i8  he  more  easv  for  thu-e  who  are  nof 
,tnake  obstr  vat  ions  of  this  kind,  to  find  the  disianoj 
tling  the  index  forward  to  it,  to  look  directly  lowa* 
Idintr  the  inslrumeni  as  before  ;  the  sun  will  then  i 
contact  with  it,  and  is  to  be  nia.le  perfect  by  the  nri 

loned.  In  the  Nantical  Kphenu-ns,  the  diswni 
d  moon  is  set  down  for  every  three  hours  of  time  d 
,  sui^h  days  as  the  moon  is  not  more  than  120",  n<rf 
itantfroin  the  stiu,  and  may  befoniid  for  any  ■"*"' 
■  laktittt  prwjwrtional  parts ;  from  tliL'se  diiUn 
iieruHshij  their  distance  at  ihe  time  of  observaiii 
e  ship's  longitiide  into  lime  by  Tab.  XVI.  and  adc 
ubseWation,  if  the  longiiude  be  west,  but  snbtrat^ 
tude  be  east,  the  sum  or  difference  will  give  the  W 
ich;  then,  by  the  Kphemeris,  find  the  distance  i( 
Bie,  from  which  subtract  JO  niinnies  for  the  sun  antf 
ameters,  and  the  remainder  will  give  the  distance  oi 
nbs  at  the  lime  of  observation.  j 

If  a  number  of  observations  are  to  be  taken,  thel 
liod  will  not  be  found  miaccepiable  :  Having  brouri 

conucl,  as  before  directed,  and  noted  down  a 
:-  advance  or  draw  back  your  mi|e^ 
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before  diiecied  ;  then  move  the  index  forward,  till  the  reflected 
hnaKC  of  the  monn  is  seen  in  the  teleacope ;  by  moving  the  instru- 
ment slowly  up  and  down,  the  moon  will  appeaf  to  rise  and  fall 
by  ih*'  star.   The  round  and  well  defined  limb  of  ihe  moon,  wheibef 
it  be  nearest  or  fartbesi  from  the  star,  must  be  brought  into  contact 
with  it.     When  the  object  to  be  seen  by  reflection  is  to  the  rit;ht 
hand  of  that  to  be  seen  by  dired  vision,  the  insiriiment  is  held  with 
its  fjce  upwards ;  but  when  the  olijeci  to  be  seen  by  refiection  is  to 
the  left  hand  of  that  seen  directly,  the  instrument  is  held  with  its 
face  downwards.     Having  brought  the  objects  info  contact,  the 
nonius  will  ^how  the  observed  angular  distance. 
'  "If  the  distance  between  the  moon  and  one  of  the  star?  set  down 
le  Ephemeris  for  finding  the  longitude,  is  to  he  observed,  their 
inc«inaybe  iDughly  caCenlated  as  bf  fore  directed,  to  which  set 
le  index ;  then  look  through  the  telescope,  and  direct  the  sight  to 
the  star,  which  is  jrenerally  a  bright  one,  and  lies  in  a  line  nearly 
perpendicular  to  the  horns  of  the  moon,  either  to  the  eastward  of 
westward,  as  denoted  in  the  Ephemeris ;  then,  holding  the  instru- 
ct in  the  plane  of  the  two  objects,  give  it  a  slow  motion  up  and 
■n^  and  if  the  moon's  image  come  in  the  field  of  tlie  telescope, 
a  proof  you  have  taken  the  right  star,  as  no  other  in  that  dU 
ipn  will  correspond  in  distance  to  it. 
''^fVer  the  distance  is  observed  between  the  sun  and  moon,  by  a 
"  :laiit  or  quadrant,  there  still  remains  lo  be  made  sume  corrections 
ibtain  the  true  distance ;  the  corrections  are  those  for  parallax, 
action,  and  semi-diameter. 

'be  dip  of  the  horizon  is  an  angle  made  with  the  height  of  the 
of  ilie  observer  and  the  visible  horizon,  and  which  makea  the 
le  of  celestial  objects  appear  higher  than  the\  really  are  by  iba 
lunt  of  the  correction  found  in  Table  VIII.  and  which  is  to  be 
tracted  from  uU  altitudes. 

PARALLAX. 

r The  parallax  of  the  sun  and  moon  is  the  di^erence  of  the  altitude 
Teitber  object,  if  observed  at  the  same  momeni  of  time  from  the 
»/re,  and  from  the  surface  of  the  earth.  The  panillax  of  the 
'enly  bodies  is  greatest  when  in  the  horizon  ;  hence  trailed  the 
jrizontal  parallax.  That  of  (he  moon  is  set  klowii  in  the  Nauti- 
d  Almanack  for  every  noon  and  midnight,  hut  may  be  found  for 
By  intermediate  time  by  taking  proportionai  parts.  The  sun's 
Hean  parallax  being  only  8".  6,  is  seldom  attended  to  m  nautical  cal- 
IdUlton,  except  when  his  altitude  is  taken  to  determine  ttie  true 
,  or  the  angular  distance  to  determine  the  longitude.  The 
,  on  account  of  their  great  distance  from  the  eiirth,  have  no 
jtnsible  parallax ;  the  parallax  of  the  sun  and  moon  causing  them 
■»  appear  lower  than  they  really  are,  it  is  evident  this  correciioa 
msi  \ie  added  to  the  apparent  altitude  of  the  sun  and  moon,  in 
»ler  to  obtain  their  true  altitude.  This  wilt  he  bettor  iU«*.«ax,ft4 
*  the  plate  facing  page  146,  Let  C  represenv  ifeo  ceW-w  "A  'iM 
■  \3  ^ 
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earth ;  a,  o,  e,  pari  of  tlie  moon's  urUii ;  U,  d,  g,  pari  of  the  »un'» 
I   orlril;   1,  k,  pan  of  ihe  suirry  heavens.      Now,  to  a  spectator  at  m 
[.Open  the  turfacc  of  tlie  earth,  let  the  moon  appear  at  e^in  ih^bo- 
I  rizfHl  of  rti,  and  it  will  he  referrej  to  f;  hut  if  viewed  from  liic 
;  cc;|Uc  c,  it  will  he  referreJ^o  h.     The  ditrerence  between  these 
'  plabcs,  or  the  arth  f,  h,  is  called  the  linrinoiiial  p.irallax,  and  ibe 
angle  m,  e,  c,  the  paralartic^sH^le.     Tlif  pariillaK  will  be  greater 
or  less,  accordinfj   to  the  disiniKJC  of  the  ohjecU  froni  the  earth  j   ' 
tints,  the  puriiliiix  f,  h,  of  e,  isgieaierthan  tjieparallax  f,  n,  ofg). 
ami  iviih  rctpectitj  the  saiiit!  olijecl,  it  is  evident,  when  it  is  in  tbaa 
horizon,  the  parallax  iii  ^reateHi,  and  that  it  diminishes  as  the  ob-.l 
ject. approaches  the  zenith,  where  it  vauiiiheH.     'Thus  the  hciri-1 
'   Kontal  jiarallax  of  etind^  is  greater  than  the  p<irallax  inaliriudcoEw 
1  o  «id  u  J  bill  the  objects  a  and  b,  as  seen  from  m ,  the  stirface,  ne-m 
:,  ihe  cenire,  appi^ar  in  llie  same  place,  I,  or  the  zenith.  ^ 

paving  tite  earth's  semi-diameter,  and  the  parallax  of  any  ofth^. 
I  plWeiB,  their  distance  may  be  found  thus :  As  the  tiingent  nf  ibal 
i  .p^raliaK:  k  to  the  earth's  semi- diameter  in  miles:  :  so  is  ndiu! 
Lui.the  distance. 

f  Saving  tlie  dtttanee,  the  parallax  in  alti[ud<;  is  found  thus:  As 
t  Um distance :  is  to  radius; ;  so  is  ihe  earth's  semi-diameter:  to  the 
LtAilUEerit  of  the  parallax. 

'  REFHACTION.  i 

ffrom  various  experiments  it  iinih  been  found  thai  the  rays  offl 
niKlltpassiu<;  through  the  atmosphere,  are  bent  out  of  their  stNiighe  J 
rcodrse  into  an  elliptic  curve-line,  from  whence  it  follows,  that  nil 
F  heavpnly  bodies,  CKceptwhen  ihey  ate  in  the  zenith,  apprar  higher 
I'Lhan  they  ou);ht  ti<  do,  and  the  more  io  the  nearer  thiy  are  lo  the 
I  bori^oti,  »ht;ro  they  are  treacly  33  miks^    'Ibis  ajipareiit  elev^ 
1  -liott  fif  ihe  hearenly  bmhes  nhove  tlieJE  true  height  is  called  tbaC 
L-Ttefractiiiu,  therefore  ail  apparent  altiludes  ohaer%ed,  muisl  (afterj 
r.Uie.dip  has  "been  nlJowcd  for)  he  reduce:!  to  their  true  altitudes  by| 
I lihe  correction  faawii  in  Table  VII.  which  rauai  be  subiraciei)  &'oe 
Itfap  appareut  ulii'nde,  or  added  to  the  zenith  distance,  in  order  % 
f.oboun  the  true  altitude. 

^ovv,  MiiCK  parall.ix  makes  all  ohjccfs  appear  lower  than  they' 
K*BaBy  arc>  and  rtiraction  makei  them  appear  higher  than  they 
Kai«j  it  i*  evident  that  the  true  altitude  of  an  object  cannot  be  oh- 
r^iACd  wilhoui  correcting  the  observed  altitude  for  the  dilfercncc 
ibf  Oicse  two  siuns. 

-     SKMl-DIAMETER. 

The  moon's  semi-diameter  is  smallest  when  in  the  horizon,  and 

^norensini;  as  she  approaches  tJie  zetiith,  where  it  k  greatest ;  as 

[  ahcts  llieii  nearer  iht!  spectator  by  the  earth's  semi -diameter.  This 

niigrocntnlion  is  set  down  in  Table  X.     Another  reusun  of  the 

appuniH  au^meniaiinn  and  dinunution  of  the  moon's  &euit-diaitic- 

/<T  ii^  t^TK  rCe  mOTW  Tmndi^o  rftti'ti  TO  w\m\iw.  wA  circular^  bpt 
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liplic,  anti  is  consequently,  at  different  parts  of  her  oil)it,  nearer 
or  fariher  from  tie  eartli,  wliicli  occasions  an  appiirtnc  atig- 
itaiion  or  diminution  ot  licr  scnii-diameier;  on  which  account 
senii-eiiameteraiid  horizonial  parallax  lor  every  noon  and  tnid- 
'ii  are  set  down,  page  7,  of  the  month,  in  the  Nautical  Alinft- 
:k,  and  may  he  found  for  any  iiuerniediate  time  by  caking  pro- 
lional  naria. 

.  is  evident,  that  to  olttain  (he  true  angular  distance,  the  ol>- 
ed  distance  tnuift  be  corrected  for  the  seini-diameter  of  the  oij-. 
a.    If  the  nearest  limb*  of  ihe  sun  and  moon  are  observtd,  the 
of  the  semi -diameter-  niint  be  addtd ;  it'Uie  tartheirt  limbs  are 
laerved,  the  sum  must  be  subiructtd  from  the  iibiierved  duitwice,- 
to  obtain  the  distance  of  iheir  eenire^t.     The  same  riile*  hojd  good 
in  respect  to  addin;^  or  subtractinj^  the  mmifi's  semi-dianieter,  ac- 
cording as  her  nearest  or  farthest  limb  is  used  when  the  observation 
between  ihe  moon  and  a  star,  observin^i^  ihuc  the  star  has 
semi-diamcCer.  ■• 

work  an  obfei-vati'on,  or  to  fnd  the  LalituJe  of  a  PUicf,  by  /A*  ' 
'Tables  <if  the  .Vi/h  or  Star's  Dedinatiuu,  and  the  Zenith  DUlance^y 

The  latitude  of  any  place  is  its  distance  from  the  equator,  either 
north  or  south,  counted  in  degrees,  &c.  upon  an  arch  of  ihe  meri- 
dian, contained  Itctween  the  zenith  and  the  equator. 

The  /.enith  is  t'ut  point  directly  over  our  Leads,. and  is  90  de- 
grees distant  from  the  horizoti. 

The  zenith  distance  is  the  distance  of  any  object  from  the  pwoc 
directly  over  our  hiads,  which  is  always  the  complement  oKlh« 
altitude;  it  is  said  to  be  south,  if  the  sun  or  star  be  south,  and  north, 
if  the  sun  or  star  be  north  of  the  observer. 

To  the  observed  altitude  add  the  difference  between  the  se- 
mi-diameter and  the  dip,  the  sum  wjl!  be  the  apparent  altitude 
of  the  sun's  centre ;  but  must  be  subtracted  if  a  back  obiervatioa 
is  used. 

From  the  apparent  altitude  subtract  the  refraction,  the  remainder- 
"  be  the  true  altitude  of  the  sun's  centre :  this  being  subtracted 
3  90  dej^ees,  gives  the  true  zenith  distance,  with  which,  aad 
decEination,  the  latitude  is  found  by  tlie  following  rules. 

See  Globe,  facing  page  46. 
loTE.  For  the  dip  and  refraction,  see  Tables  8  and  7. 
it.  When  the  sun  or  star  is  in  the  zenith,  the  declitiation  is 
latitude  ;  and  is  of  the  sam^  name  as  ilie  deiiination,  north  or 
nh.  » 

When  the  sun  or  star  is  on  the  equator,  consequently  Itaih 
declination,  the  zenith  distance  is  the  latitude  of  th» place;  if 
zenith  distance  be  south,  the  latitude  is  north;  but  if  north, 
latitude  south. 

d.  When  the  zenith  distance  is  north,  and  declination  iiortb^ 
'  be  both  equal,  you  are  on  the  equator,  therefore  vtv  mq  '    ' 


V-  2 


tU.^ 
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DSSCRIPTION  AND  USB  OF 

1  the  zenith  (iistaace  is  south,  and  <Teclinittion  Boutlii 

^eniih  disuoce  is  equal  vvitii  the  d«cliuaUot),  you  w* 

or. 

>iner  need  no  «cam(>lcs.  ^ 

when  tht:  zenith  iliiiEbtnce  is  south,  and  tfie  (ieclina- 

he  dechiiBtioti  added  to  the  zenith  distance  gives  tbt 

the  zenith  distance  is  nurth,  and  the  declination 
clinacion  added  to  the  zenith  di:jtance  gives  die  lati- 

the  zenith  distance  is  south,  and  the  declinatitHi 
eeniih  distance  is  more  tlian  the  declination,  subtract 
in  from  it,  and  tJte  remainder  gives  the  latitude  north, 
I  the  zenith  dlst:ince  is  nuiii),  and  the  declination 
lemth  distance  be  more  than  the  declination,  subtract 
in  from  the  zenith  distance,  tfie  remainder  ia  th« 
1. 

I  the  zenith  distance  is  north,  and  the  sun  hath  tmrth 
:he  zenith  dislance  being  less  than  the  dcclitiation, 
he  zenith  distance  from  the  declination,   gives  the 

I  the  zenith  distance  is  south,  and  declination  sotitti, 
distance  is  leas  th;u]  the  declination,  the  zenith  dis- 
ted  from  the  declination  gi^es  the  latitude  south;  ftw 
ihese  two  last  cases,  the  i^server  is  between  the  saa 


HADLEV'S  QUADRANT  ABTD  8BXTANT. 

EXAMPLE  IL 
Suppose,  on  the  I4tli  Jan.  IS  10,  the  me- 
ridian altitude  of  the  sun's  lower  limb  was 
found  to  be  46^  20^  north,  the  elevation  of 
the  eye  being  i8  feet.     Required  the  lati- 
tude? •    /      // 
Sun's  observed  altitude    46  20    0 
Semi-dia.   \6f  ( 

^'P        -      ^  ^    VAdd    0  12    0 
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North. 


Diff.            12  0  J 
Apparent  altitude 
Refraction 

46  32 
0     1 

0  North. 
0 

Sun's  true  altitude     - 

46  31 
90     0 

0 
0 

Zenith  distance 
Declination 

43  29 
21  22 

0  North. 
0  South. 

'Latitude 

64  51 

0  South. 

Draw  the  figure  as  before;  take  the 
declination,  21"*  22',  from  the  line  of 
chords;  set  off  from  E  towards  the  south 
pole  to  D',  take  the  zenith  distance 
on  the  line  of  chords,  and  set  it  from 
D  to  Z ;  then  will  £  Z,  measured  on  the  sanoe  line  of  chords,  be  the  latitude  Fe4mccdi 

£XAMPL£  HI. 
Suppose,  on  th^  20th  Jan.  1810,  the  meri- 
dian altitude  of  the  sun's  lower  limb  to  be 
42®  30'  iouth,  the  eye  being  elevated  18 
ieet  above  the  water.  Required  the  lat. 
Smi's    observed    altitude.  42  30    0  South. 


Sun's  apparent  altitude 
Refraction      *   - 

0  42  42 
0     1     0 

Sun's  true  altitude 

42  41     0 
90    0     0 

Zenith  distHnce 
Declination 

47  19    0  South. 
SO  12     0  South. 

Draw  the  figure  as  before ;  set  off  the 
Latitude        ...  87    7     0  North.      declination,   SO**   12',  from  E  to- 

wards thp  south  pole  to  D.  Secondly,  set  off  the  zenith  distance,  47*  \9\  contra  from 
D  towards  the  north,  to  Z;  then  will  £Z  measure  on  the  line  of  chords  Aj**  f^  the 
ktitnde. 

EXAMPLE  IV. 
Suppose,  in  1810,  the  altitude  of  the  star 
Aldebaran,  when  on  the  meridian,  be  found 
40«  27'  north,  when  the  dccl  is  i6<>  78'' 
north,  the  eye  being  elevated  18  fret  above 
the  sea.    Required  the  lat.?  ^     '    " 
Observed  latitude         -        40  27  0 
Dip  for  i8  feet        -  0    4  0 

Apparent  altitude 
Reiractioa 

liv'a  time  ikitiit 


Star^  dcoUoadoa 
"^    ]Uatitide 


40  23  0 
0       i  0 

40  98  0  North. 
90     0  0 

49  98  0 
16    7  8 

S3  30  52  South. 


Draw  tSvt  ^Ta\^  iA\itS©t^\  %e.^  '^^ 


.  V 


iflfi 


^^SLJHIIH 

DBSCRIPTION  AND  USE  OF 

e  srnlih  dhianre  «•  ne  ,  frnm  Df/;  then  will 
,  be  33°  30  5-2  .  (he  l.tilndt  reqlilr.d,  which  ii 

EXAMPLE  V. 
n't  true  tniridian  Jfeimde                             ,--'"'1^ 
uih,  and  his  ■!«lmaUon                        y^ 
c  l^imdc  li  rfqui.td.                           X 

25  W  11  Soulh.         / 
«1              14  20  1)  Spulh.          E 

1 

Z  E.  nicuured  M 

04lUl. 

al 

11   20  0  North. 

EXAMPLE  VI. 

jnd  the  lun'i  dccliDation,                   /"^ 
Itquiftd  ihe  laiiiude  ?                          / 

»lt.            64  20  8                           / 

.         as  40  0  North.         /d 
rth              14  20  0                        E 

1 1   au  0  So«ih.            z 

/ 

■ 
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ftbore  the  horizon :  required  the  latitude  in  the  longituite  of  64* 
east  and  64"  west. 


Sun's  <.bs.  uU. 
©   Semi-dia. 
Dip 

25'  ig'S. 

25   34. 
2 

Sun's  obs.  alt 
G   Semi-dia 
Dip 

App.  nlti. .. 
Refrnc. 

Tnicalti. 

■g}s„„. 

25'  la'S 
+    2S 

App.  alti. 
Refraction 

25  34 
2 

True  alti. 

25  32 

25  32 

90    0 


True  zenith  dist.  6*  2S  N. 

Dec.  12  March      3  27  ^ 
Cor.l!>i64''E.lmig.  .       >^    31  S. 
rn.ni  Table  XIIl.  "*■     ) 

Lat.  in  67  5$  N. 


Dec.  12  March       3  2/) 
Coi-.  lor  6+W.  long.  > 

By  Table  XIII.  *} 


6*  28N. 
3  23  S. 


Lat.  in 


67  5IN. 


As  the  declination  in  ihe  tables  is  calculated  for  the  meridian  of 
Greenwich,  ii  is  plain  that  when  a  >h]p  is  tu  the  eastward,  and  the 
declination  decreasing,  it  must  he  mure  at  the  ■fhip  than  at  Green- 
wich; consequently  the  proportional  parts  of  the  daily  difference 
must  he  added  to  the  declination  of  that  day ;  but  when  the  ship  is 
to  the  westward  of  London,  the  proportional  parts  must  be  sub- 
tracted, to  tind  ilie  true  declination  at  the  place  of  observation  ; 
but  had  the  declination  been  increasing,  the  proportional  parts 
Dinst  luve  been  subtracted  when  to  the  eastward,  and  added  when 
to  the  westward,  to  obtaiti  the  true  declination  at  the  ship;  whence 
it  follotvs,  that  tio  latitude  can  be  truly  ascertained  without  find- 
ing Ihe  sun's  declination  at  the  place  of  observation,  as  above> 
which  is  but  too  often  ne<;iectetl. 

Here  it  may  be  observed  also,  that  in  a  hack  obser\-ation,  the 
sun  being  brought  over  the  obst'rver's  head,  the  upper  edge  appeara 
to  him  the  lower  one ;  and  thouirh  the  sun  appears  to  the  south  of 
him,  yet  the  zenith  distance  is  [lorth.  The  same  may  be  observed 
if  he  is  north  of  the  sim.  The  back  observation  is  seldom  used, 
unless  there  is  a  high  land,  or  other  obstructions,  between  the  ob- 
server and  the  sun. 

The  foregoing  rules  are  for  observing  the  sun,  or  a  star,  when 
they  are  at  the  greatest  altitude,  or  upon  the  meridian  above  the 
pole ;  but  as  iu  some  parts  of  the  earth  the  sun  does  not  set  for  se- 
veral days,  and  some  stars  never  set,  in  that  case  they  may  be  ob- 
served when  they  are  at  the  lowest,  or  upon  the  meridian  beloir 
the  pole.     To  work  which  observation,  lake  the  following 

Rt;i,K, — Add  the  complement  of  declination  to  the  true  meri- 
dian altitude  :  the  sum  is  the  latitude,  of  the  same  name  that  the 
declination  is  of. 

Suppose,  on  the   12th  of  June,  1810,  an  obaenet  Vn.  %Vv^ 


Ilea  VAMlxnag  aw  TBS  COMPASS. 

Itonhern  UtHacle,  65''  west  of  Greenwich,  his  ey«  bein^  ZS  f««t 
«boTC  the  level  of  the  sea,  should  observe  the  altitude  tif  the  sun's 
lower  limb  on  tlie  meritiian  below  the  pole,  to  be  S"  1£'  south,  by 
a  fore  observation.     Required  the  latitude  ? 

The  sun  being  observed  below  the  pole,  it  must  have  been  at 
12  bourn  past  noon,  at  the  place  of  ol>servatioii ;  and  that  place 
being  64*  west  of  I^ndon=4  hours  20'  later  than  at  Londoti,  ,ft 
must  be  16  hours  20  minutes  past  noon  at  London. 
Sun's  declin.  12th  June,  23'»    S*  27' N. 
I3ih  ditto,    23   12  1+   N. 


Diff.         -  0     3  47 

Correc.  for  65"  west  of  Greenwich,  Tab.  XIII, 


CO' 33' 
Dec).  12th  June  23  8 


f,> 


r 

i 


Correct,  declin. 
Sun's  observed  alt.       8"  15'  o" 
From  BCmi-dia.  16 — 5  dip,  diff.     0  II  0  add. 

Apparent  altitude         8  36  0 
Refraction  subtr.  0     6  0 


■^rue  merid.  alt. 
Compl.  of  S.'sdec. 


8  20  o 

66  5!    7 


Latitude  in       48     2    2  North. 

"the  pole  star  is  the  last  in  the  tail  of  the  Little  Bcnr,  and   !& 

mown  by  two  stars  always  pointing  to  it,  coniirionly  called  Ibe 

'  Iters.     How  to  find  and  know  the  stars,  will  be  farther  elu- 

>ied  when  we  coine  to  treat  of  finding  the  longitude  at  sea. 


75   11   7  North. 
At  sea  I  took  the  altitude  of  the  north  pole-star,  when  on  tin 
meridian  below  the  pole,  and  found  it  46"  21'.     Required  tbe  lau 

»Mer.  alt.     -     46"  21'  tf* 
Compl.  of  dccl.       I    41    2  North. 
fl 
BOv 
bdTi 

OF  THE  VARIATION  OF  THE  COMPASS. 

l7hE  variation  of  the  compass  is  an  arch  of  tbe  horizon  cdn- 

Etlined    between    tlie   meridian   of  the  place  and   the  magneUs 

I'tneriirian,  and  is  either  east  or  west ;  or  it  is  the  number  of  degree^ 

r.  the  needle's  point  stands  from  the  true  north  or  south' pointi 


TO  -FlWTi    THE    TRUE    AMPL1TUBE,  ISS 

of  tbe  boHzon,  reckoned  to  the  eastward  or  westward,  and  is  rea- 
dily found  from  the  san's  amplitude  or  azimutli. 

To  find  the  true  Amplitude, 

The  sun's  true  amplitude  is  an  arch  of  the  horizon,  compre- 
hended between  the  true  east  or  west  points  thereof,  and  the  een- 
treofthesun  at  its  rising  or  setting ;  or  it  is  the  numher  of  degrees, 
&c.  the  sun  rises  or  sets  totlie  northward  or  southward  of  the  east 
or  west  point  of  tJie  horizon. 

The  sud's  magnetic  amplitude  is  the  number  of  degrees,  &c.  the 
centre  a  nortbitard  or  southward  of  the  cast  ur  west  points  of  the 
compass  at  his  rising  or  setting,  and  is  found  with  aiiazimutli  com- 
pass in  the  foUoiving  manner : 

Uaring  placed  tlte  azimuth  compass  in  a  coiiven'ient  part  of  tha 
ship,  lookdircctly  through  the  sightvaflcs  at  the.suD'scentrej  and 
wfaen  the  sun's  lower  edi^cjust  touches  the  horicou,  stop  the  card, 
by  a  !4op  which  is  placed  on  the  compass  for  that  purpose  j  then  the 
quantity  of  degrees  and  minutes  contained  between  the  east  or 
west,  a«d  the  north  or  south,  pointsof  the  compass,  will  be  the  mag- 
uetic  amplitadc. 

The  true  amplitude  is  foujid  either  by  inspection  in  the  Tables 
of  the  Sun's  Amplitude,  or  by  calciiliition,  as  follows  :    _ 

Rule.  As  the  sine  compl.  of  the  iat.  or  sec.  Jess  radius 
Istoradi'.s, 

So  is  the  sine  of  the  sun's  or  star's  declination 
To  liie  sine  of  the  true  ampiiiuile ; 
which  is  always   of  the  same  name  with  the  declination,  whe- 
ther north  or  south. 

EXAMPLE  L 

Suppose  the  sun's  decJination  to  be  10'  43'  S.  in  Iat.  51"  32'  N. 
IdemAid  the  true  amplitude. 

As  sine  com.  Iat.  51' 32'         ))."9.l>i3  Or  thus: 

Is  to  radius  ID.OOrWl 

So  isai.Bua'i  dec.  10*  43' S.    .9.20<)40 


Tost,  of  true  amp.  ] 


Lat.  51°  32'  N.  sicaril       O.QOCnj 
Ueil.  10  40  S.  leg- sine     y.2()i)40 


9.47657 
EXAMPLE  IL 


True  amp.  17°  24/  S.  =  9-47657 


In  latitude  38*  25'  N.  what  is  the  sun's  true  amplitude  when  the 
declination  is  18"  59'  .N'.  ? 


As  siW  com.  iat.  38'  26'     9.8.^W)5 
la  t«  radnis  10.00000 

So  issinedeclin.  IS' 59'       9.5r.;27 

Teittn'strMamp.  ai'aa'   9-31832 


Or  thus : 
Ut.     38"  25'  N.  sicaiit      0.10595 
Decl.  18"  59' N.  log.  sine   9.51J27 


Lo£.si.24°32'tiViCMa.'^.  ^&VM« 
X 


TO    FIND    TIIK    TRUE    AMPLITUDE.                                J 

nrf  the  true  Amplitude  hy  the  Tallin  nf  Atnptitmlts.   ^ 
.r  the  given  {Inclination  at  the  top  of  the  laltle,  and  tS 
the  first  column  on  the  left  hantl,  in  tlie  common  angl 
;,  will  be  the  degrees  and  minutes  of  the  amplitude  re 

EXAMPLE  I. 

:le  -lO^N.  when  tlie  declinaiion  wm  17"N.  required ih 

itm,>litn,leK.  rUinK- 

cciiDatioii  n",  and  ri[tlnac;ainst  the  latitude  40",  slam 

true  amplitude;  which  isio  becouineil  from  the  east  to 

)orth,  hecause  il  is  at  the  sun's  rising,  and  tiiC  declina 

h  ;   that  is,  F.  22"  26'  N. 

Ml  the  hititnde  is  sjiven  in  detjrees,  and  the  declinalio; 

antj  minntps,  find  the  declination  at  the  top  as  before 
irest  degrees  to  the  Rivan  laiitnde  in  tiie  left-hand  Co 
inst  which,  and  nnder  the  given  declination,  statitla  tb 

iide  ;  or,  if  the  minutes  of  the  declination  be  n««r  3C 
L'gree,  find  the  amplitude  for  the  given  deffree*  of  tie 
iiid  the  amplitude  for  one  degree  'ahofe  it;  add  thes 
udes  tofiiether,  half  the  sum  will  he  the  true  aniplitmlt 
'  exact  for  practice  at  sea. 

EXAMPLE  II. 

I  would  know  the  sun's  true  amplituJu  at  bis  setting,  i 
^  liis  dcclinaiioii  bein?  U"  33'  S. 

EXAMPLE  IV. 

^   Suppose  it  were  rciuiretl  to  find  ihe  sun's  true  amplitude  at  set- 
UDg,  in  latiiiulc  49"  iiu',  his  deuliEjatioii  being  19°  4(/"N.  ■ 

f  Now  as  llie  hitiluJe  !:>  nearest  to  49°and  theilculiiialion  nearest 
',  ilnjr*:fort:at;jii)!.lljiiiiiile4S"aiui  under  deciimiion  20°, stands 
'"25' N.  thetnic  auiplidide;  tli;it  is  W.  3l°  25' N.  tlie  declina- 
pii  being  iiurtii,  ami  at  ilie  sun's  setting. 

To  find  the  inie  Azimuth. 

\  The  true  iizimoth  is  an  arcli  wf  the  horizon  conliiineil  Uetivecn 
i  iiitMidi^in  (if  die  place  and  tlie  azimutli  eircle  passing  thrbugli 
e  centre  nf  ilie  sun  or  star  at  the  time  of  cbservaiion;  or  it  is  the 
lie  dutanec  of  the  Kun  ur  star  from  the  true  north  or  south  points 
rihc  compass. 

f  Tiie  magnetic  azinimh  is  itit  arch  of  thehorizon  containeil  be- 
f<-eiH  he  magnetic  meridian  and  the  azidiinh  circle  passing  ihrowgU 
■nire  of  the  sun  or  star  when  observed  ;  or  it  ia  the  apparent 
tsuiWe  of  the  sun  or  star  from  tlie  north  or  south  points  of  the 
^mpnts,  either  in  the  forenoon,  or  in  the  afternoon,  wlicn  they 
tr,  10°,  l,5''j  &i;.  above  the  horizon,  ami  ibe  less  the  altitude 
t^bc  more  exact  you  may  jierlnna  the  observation. 

e  magnetic  azimuth  is  t^onnd  by  the  compass,  iu  the  foUow- 
E  manner ; 

Place  the  compass  in  a  convenient  part  of  the  ship ;  then  move  it 

■.^bat  tlie  sights  mav  be  directed  in  the  sun's  centre;  and  the  sha' 

■  k  of  the  iirinf^  will  fall  directly  on  the  line  marked  on  the  plane 

icli  joins  the  sights ;  then  the  degree,  &c.  in  tho  arch  intercepi- 

i  bettVeen  tlio  end  of  tlie  index  and  nortli  point  of  the  card,  will 

e  the  magnet  azimuth  required.  Ifihe  sun  does  not  shine  strong 

Igh  to  give  a  strong  shadow,  look  ihroiigii  one  of  ihe  sights, 

"Tbvethe  compass  till  one  of  the  strings  cuts  the  sun's  centre, 

Icn  Ihc  intercepted  arch,  as  before,  shows  the  sun's  azimuth, 

d  tbellfcu  of  the  star'*. 

Vhen  there  is  a  rough  sea,  the  ohservaiioii  is  best  made  by  two 
ma,  and  if  the  card  vibrates  much,  take  the  middlfc  degree  be- 
n  lljc  limits  which  the  vibration  reaches. 

1  theazimutii  is  observed,  the  altitude  of  the  object  must 
|obserrcdat  ihe  same  time. 
Having  the  latitude  of  the  place  of  observation,  and  the  sun  or 
"'s  declination  with  the  true  ahitiiJe  at  the  time  of  observation, 
itrue  lutiinntli  is  found  as  follows: 

.E.  Trcin  tiie  half  sum  of  the  eomplemcnt  of  the  latitude, 
mplementof  tbeallituilc,  and  the  sun  or  star's  polar di^tanct^ 
race  the  polar  distance,  noting  the  half  sum  and  the  remainder. 
n  add  logeilier 

?.  log.  sine  of  the  I^t,  co  av  =  co  sec,     less  rad.  or 
iplumeiit  of  the    Alt.    co  ar  =  co  sec.     m<At:s,«s, 
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sine  of  the  half  sum,                                                  M 
log.  sii)e  of  the  remainder,  into  one  sum.                     J 
Slim  of  these  four  logarithms   w))l  nive  the  log.co-siri 
Tiie  aiiimuth,  which  being  doiiMed,  gives  the  trupaai 
med  from  the  north  in  north  latitutie,  and  from  th 
iih  latitude. 

he  polar  distance  of  the  sun  or  star,  is  their  distanc 
arcst,  or  elevated  pole  :  and  if  the  latitude  of  the  plact 
li  nation  of  the  sun  or  star,  be  both  north,  or  both  south 
nipiement  of  the  declination  istlie  polar  distance  ;  bu 
de  and  declination  be  one  north  and  the  other  soutl: 
ion  added  to  90"  gives  the  polartiisiaoce. 

EXAMPLE  I. 

.!e  .5 1''  32'  N.  the  sun's  altitude  was  observed  to  b 
dtxliiiation  being  then  16''37'N.:   retjuired  the  tru 

90"  ofy                 9iy  00'                 pQ"  oof 

5!     32                  Alt.  39     28                Dec.    16    37 
Com.  Ait.  50    32        Pol.  dist,  73    2S 

33    28         Sine  CO  ar  -    C  Co-secant  10.90617 

50    32         Smecoar  =   iless  rad.     5  0.IU39 
7;S    23 
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CoJat 

47 

44 

Co-secant  0.13076 

Co.  alt. 

71 

20 

Co-secaiil  0  0:iai7 

'  Polar  Jist. 

97 

■iS 

.    i  Slim  lOS     21         Log.  sine.   9.<)7734 

Volar  dist.     97     SS 

Remainder    lO    43        Log.  sine.  9.26940 

Sam  19.40097 

i  Sum  log.  co-si.  59, 53  =  970048 

True  azimuth  119  46     from  the  north. 

The  following  questions  are  set  down  for  the  learner's  ex- 
ercise : 

2uest.  T.  Being  at  sea,  in  latitude  40"  .'18'  N.  in  the  afternoon, 
the  sun's  altitude  was  observed  to  tie  20°  46,  iviien  liisdocliiiiitiun 
was  17°  IGf  S.  what  vras  the  sun's  azimuth  at  tiial  time  ? 

jins.  137"  5<y  from  the  north. 

Suest.  U.  What  is  the  sun's  trueasstmuth  in  lat.  26"  30"  N.  in 
the  forenoon,  wlien  his  altitude  is  2t°  23,  and  his  declination  22" 
40'  N.  ? 

Ans.  75"  48'  from  the  north  point  of  the  compass. 

Suesl.  III.  At  the  isbnd  ot  St.  Helena,  the  sun's  altitude  was 
observed  to  be  30°  22'  iu  the  forenoon,  his  declination  being  then 
22"  58'  S,  required  the  azimuth  at  rhat  lime. 

j^ns.    72"  24  from  the  south,  or  107"  3C  from  the  north. 

2ucti.lV.  What  is  the  bearing;  of  the  star  Aldcbaranat  the 
Cape  of  Good  Hope,  when  its  altitude  is  22"  25  ? 

JtHS.     130"  20*  Irom  the  south,  or  49"  40'  from  the  north. 

Having  found  the  sun's  true  amplitude  or  azimuth  by  the  pre- 
ceding methods,  &c.  magnetic  anipiittidc  or  azimuth  byoriserva- 
tion,  it  is  evident,  that  wh.;n  they  aj^rec  there  in  no  variaiioii ;  but 
when  they  disagree,  then  if  the  true  and  observed  amplitudes  be 
both  of  the  same  name,  that  is,  both  north,  or  both  south,  their 
difference  is  the  variation  ;  but  if  the  true  and  obse.rved  amplitudes 
be  of  diJfL-rent  names,  that  is,  one  north  and  the  oiher  south,  tht^ir 
sum  is  the  variatioh.  Again,  it'  the  true  and  observed  azimuths 
be  both  ou  the  ea'*t,  or  bothon  the  west  side  of  the  meridian,  their 
difference  is  tut;  variatiuD  ;  but  if  the  true  and  observed  azimuths 
be  one  on  the  east  and  one  on  tlie  west  side  of  the  mcrididit,  their 
8UU1  gives  the  variation  ;  and  to  know  whether  the  variation  if 
easterly  or  westerly,  observe  this  geaeral 
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Trt)m  the  true 


Take  tiie  magnetic  — 


Remains  the  variation 


—  W.  340  26'  8, 

W.  21     16  S. 


11     13  W. 


which  is  westerly,  because  the  true  amplitude  is  to  the  left  of 
the  observed  in  this  case. 

N 


.    Example  IIL 
Suppose  the  true  azimuth 

84 '    40'  W. 
The  mag.  az.     101     15  W. 


Variation        10'     35 


*  Let  K.  F.  S.  an  J  W.  rcprcsont  the  horizon;  C,  D,  F,  an  azimuth 
circle,  passing  throuf^h  the  sun's  centre;  now  an  observer,  placed  ui 
the  centre,  will  sec  the  sun  at  risinir,  in  the  line  1,  but  uhen  he  <;ets  a 
greater  altitude,  and  arrives  at  E,  he  will  sec  the  sun  in  the  line  O  2, 
and  as  the  sun  alters  its  altitude,  will  be  seen  in  the  lines  O  3,  0  4,  O  5, 
at  length  will  arrive  at  its  meridian,  "/,  S,  and  the  fi|»ures,  2,  3,  4,  5, 
will  represent  the  different  magnetic  azimuths  ;  the  difference  between 
any  of  these  and  the  true  azimuth*  found  by  calculation,  is  the  vana' 
tion. 


EXAMPLE  IV. 

Suppose  the  siiirs  true  amplitude 
at  rising  is  E.  1.'5**  24'  N.  and  his 
magnetic  amplitude.  E.  12°  32*  S. 
required  the  variation,  and  which 
way. 

Since  the  true  amplitude  and  ob- 
served have  different  names, 
To  the  true  amplitude  E.  13^  24'N. 
Add  the  magnetic  amp.E.12     32  ^ 


^fheir  sum  is  the  variation  25     56W. 


"Which  is  westerly,  because  the 
true  amplitude  is  to  the  left  of  the 
•bsen-ed. 


EXAMPLE  V. 

Suppose  the  sun's  true  azimuth 
in  the  forenoon  is  N.  86"  40'  easterly, 
hut  by  the  compass  it  is  N.  73*^  5J4' 
easterly  ;  required  the  variation,  and 
which  way. 

Since  the  true  and  observed  azi- 
muths are  botli  on  the  same  sidie  of 
the  meridian, 

N.  f^G"  40'  E, 
N.  73    54  E. 


From  the  "reater 
Fake  tlie  lesser 


Remainder  variation 


13     iG^s. 


Which    is   easterly,   because    t' 
tfuc  azimvvlVv  is  \o  \W  TV;^^v.  ^v 
observed. 


o 
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F.XAMPLE  Vr. 

Siinpoip  ihp  smti'i.  nu?  aiimutk  i< 
N.  '-il"  'J-'  <'artTly,  and  liu  magnetic 
azimuth  N  8",My  weal;  r.-(|iiire(i  tin' 
vuriaiiun,  ii)i!l  wliidi  vay, 

Since  they  ori-  on  tbe  diffrrrni 
■Idet  of  tht  ii>iTiJiari, 
To  rhe  tnicwiimutli,  N.  32'  2S' R, 
Add  tho  uifi".  aniiii.  N.      8    50  W. 
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slhe 


41     18E. 


EXAMPLE  Vn. 

Suppose  the  soil'*  irup  siimildi 
S.  17°  45'  E.  and  tii*'  maenHic  ■«- 
muth  8.  «>  48^  W.  m)uimj  tbc  tk- 
ridii' II,  and  wliicli   uav- 

^iiu-c  thiystre  9r  dificreiit  nJai 
uf  ihc  meridian. 

In  tbc  tni*  anmniii,    S.  ir*  4yE. 
Add  tbeubwivedu.    S.    fi    41 W. 


Sum  is  ihe  vtimiton         33  33  W. 


Wjiirh  is  oaslprly,  because  tlic  Which  ii  wwt.  bfCtiW  Um 
tru<'  H7.imULh  is  lu  t\iv  right  uf  the  true  ai:imutli  it  U>  tlM  ]«ft  of  tlic 
©biervL'd,  obscrvi-d. 

Tha  use  of  llie  rnrintion  is  to  Correct  tlat.  covne  (teercd  by  Uic 
Conip»sK ;  whf  [i  tlif  vnrratioii  is  east,  itmuvt  be  allowed  to  the  riffbt 
hand  upon  every  coursesteercd  quite  round  ihc  compass ;  butwoen 
the  variation  ts  west,  to  ihel>-ft  Aand. 

NoTf-.  Tlie  variniion  may  be  easily  fniind  hy  talking  lliC  itun'« 
allltmie  in  the  morning,  :iini  observint;  what  point  of  the  coni[>us 
be  bears  upon  ;  and  in  tlic  nftcfiioon  iviien  the  aliittide  is  tbc  same 
tJie  inid-He  (Kjlut  will  be  tlie  tmemrriciian,  the  difTt'reocebettrcea 
wfiich  nt  the  north  or  nouth  pninu  of  the  coii)(iaiM  is  the  variation. 
if  the  iikttudes  are  laktii  at  5,  6,  or  7  o'clock  in  the  morning,  yott 
vill  huTf  the  «iiiie  itltitiidi^  at  S,  G,  or  7  o'clock  in  tiie  CTCniag, 


METHOD  OF  KEEPING  A  SHIP'S  RECKONING  OR 
JOURNAL  AT  SEA. 

f  keeping  a  Ship's  Reckoning,  or  Journal,  is  meant  keeping 
Hint  of  the  ship's  way,  ihat  the  mariner  may  be  able  at 
le  to  ascertain  the  latitude  and  longitude  the  ship  is  in; 
t  therefore  should  he  the  great  concern  of  every  person  who  takes 
upon  thenl  the  navigsiting  of  ships  to  remote  partx,  to  be  expert 
tiiereii),  as  the  lives  and  foitunea  of  so  oiany  men  are  committed 
to  their  charge. 

I  When  a  ship  is  hound  frnrn  one  plaee  lo  another,  which  lies  so 
■from  her  iliat  she  is  ubhged  to  go  out  of  sight  of  land  for  any 
flidernble  time,  as  from  England  to  Jamaica;  at  (he  time  of  her 

F  sight  of  land,  she  is  »aid  to  take  lier  departure,  and  that 
the  land  she  then  leaves  is  said  to  be  the  place  she  takes  her 
tare  from  ;  such  as  the  Land's-end,  Lizard,  &c.  and  at  the 
e  of  taking  such  departure,  the  captain  or  male  generally  takes 
e  bearing  or  distance  of  that  land  (according  to  his  judgement,) 
ta  it  doivn  un  the  lug-board,  or  in  the  log-book,  against  the 
t  was  taken,  thus,  Land's-end,  N.  N.  E.  dbt.  1  leagues;  or 
1  N.  by  W.  dist.  5  leagues,  &c. 
n  the  same  manner  may  the  departure  from  any  place  he  taken, 
lay  be  seen  in  the  first  day's  log.  of  the  followingjournal,  wiiere 
!  log-book  is  marked  in  columns  for  hourc,  knoti^,  fsithoma, 
Kirses,  winds,  lee-way,  transactions;  and  under  it  the  columns 
r  courses,  distances,  northings,  or  southings,  eastings,  or  vtsst- 
,  tlie  taiUude  by  dt;ad  reckoning,   latitude  by  observati< 

,ce,  .&  ...     h-  .     .     .  '.  . 


id  Ian  distai 


e  la>c,  hearuidliml  distance  of  the  land, 
must  Te 


of  longitude,  longitude  in,  and  in 


Notice  must  lie  taken,  thai  in  the  column  for  course,  you  are 

vass  to  set  down  the  course  you  kave  made  by  your  reckoning 

ifiat  m-enty-fonr  hours;  that  is,  from  the  noon  of  the  day  be- 

2  to  the  ooou  of  thf  day  you  work  oti,  the  sea  account  being 

ways  kept  fnxu  noon  to  noon. 

Dead  reckoning  is  that  account  dediiced  from   occurrence! 
ilich  are  written  un  the  log-board. 

1  the  coiuLiiDK  for  distance  you  are  to  set  down  the  distance 
nde  by  your  reckoning  for  that  twenty-four  hours. 
Jd  the  columos-of  northing  and  tioutbing,  you  art*  to  net  down 
e  difference  of  latitude  tnade  in  that  twenty-four  hours,  tnark- 
g  the  column  ivitli  norLh,  if  the  difference  of  latitude  he  norrfj^ 
i  souih,  if  south. 

Fi  the  column  of  eastitig  or  westing,  you  are  to  set  dovrn  the  de- 

j^rttire  made  that  twenty-four  hours,  marking  thy  column  witfa 

,  it' the  deparitire  be  cast,  and  with  west,  if  westerly. 

a  tbe  column  marked  latitude  by  D.  R.  you  ai^e  to  set domithe 

^tude  ymi  reckon  yourstlf'in  on  ftiatday  ■,  :mA  m  vVia  covmevU 

irked  lit  b^  ob.  /ou  are  to  set  down  the  la.tHudeioui\i,\i^  ^''     ' 


TllH  METHOD  OF 

■THtion  ;  also  the  diHcrence  of  longitiide  made  in  the  2t  hours  in  tlie 

Kvolninn  marked  diff.long.;  ihe  loncitudein,  in  thecotumn marked 

cn\^.  in  ;  und  in  ihc  Inst,  llie  bearing  and  dtstance  from  the  land. 

i*be  variatum,  if  any,  must  be  allowed  upon  nil  courses  steered, 

^nij  o|)on  all  bearingt  that  are  taken  by  tije  compass;  that  is,  if  it 

Tje  easterly  i-ariatidti,  it  must  be  allowt-il  to  the  right  hand;  if 

Westerly,  to  ihc  left  of  the  course  or  beaiing.     Snp|>osing  your- 

Ktelf  yUced  in  ilii.-  i-cntre  of  the  compaus,  and  looking  directly  for- 

Iwaril  to  the  point  yiiu  are  to  ailuw  tlie  ^-ariiition  Upon. 

KX  AMPLE. 

Suppose  I  sti'cr  S.  W.  and  there  is  one  point  westerly  variation, 
^cn  my  true  course  is  S.  W .  by  S.;  or  suppose  1  set  a  point  of  land^ 
^nd  firtd  it  to  bciir  by  ihc  ciuip'ass  E.  S.  E.  ainl  1  know  there  is  half 
I  ttjjoitit  eanteriy  variation,  tiien  the  true  bearing  is  S,  K.  by  E.  )  E. 
T^Leewiiy  must  be  allowed  upon  all  courses  steered,  which  is  ibc 
fliifFerenee  between  the  point  which  the  ship  endeavotin  to  sail  np- 
md  tlie  point  ^he  really  sails  upon,  an  j  is  caused  by  ibe  force 
lof  tJie  ivinii  or  surge  of  the  ?e«,  when  she  is  close  hauled  or  ply- 
Tijig  to  iviiulujird,  which  maV.us  her  full  otT  and  glide  sideways  froai 
I  the  point  of  liic  compas»  i>lie  cipes  at,  and  must  be  allowed  on  tb* 
Bright  band  of  the  course  steered  when  the  larboard  lacts  are  oO' 
I  tioard,  and  to  the  left  hand  when  the  starboard  tacks  are  on  board. 
^Tbe  (illowancetJ  that  are  generally  made  are  as  follow: 

Ist.  When  a  $!)ip  is  close  hauled,  if  all  hei'sails  beset,  ihewater 
Piwionih,  and  a  moderate  gale  of  wind,  she  is  then  supposed  tomako 
I  little  or  no  leeway. 

^dly.  The  shin  being  upon  a.  wind,  and  the  small  sails  in,  al- 
I  low  one  jpoinl  for  leeway. 

3dly.  The  wind  blowing  hard,  so  as  to  cause  one  top-sail  to  bc 
taken  in,  allow  two  points  for  leeway. 

■fibly.  When  it  blows  so  hard  that  both  top-sails  are  taken  in, 
and  the  sea  runs  high,  allow  then  three  points  for  leeway. 

sthly.  The  fore-sail  being  furled,  and  the  ship  tries  underamxin- 
loil  and  mi^en,  allow  four  points  for  leeway;  for  she  then  makea 
her  way  about  four  points  before  the  beam,  as  the  sea  phrase  is. 

6thly.  When  the  ship  tries  under  the  main-sail  only,  she  thoti 
makes  her  way  about  three  points  before  the  beam,  that  is,  allow 
near  five  points  leeway. 

7lhly,  If  the  ship  tries  under  the  mizen  only,  the  way  is  about 
two  points  before  the  beam,  that  is,  allow  six  points  for  ber  lee- 
way. 

Sthly.  Wlien  she  lies  hull,  that  is,  with  all  her  sails  furled,  her 
way  is  one  point  before  the  beam,  and  then  seven  points  is  berlee- 

9thly.  When  a  ship  is  lying  lo  under  a  main-sad,  mizen,  he. 

—  ooccrre  how  ilie  coRie»  up  and  falls  off,  and  take  the  laiddk 

the  two  poinia,  aivdmom  tfa&t  atlow  the  leeway  and  mria- 


KRRPl.VG  A  JOIJR>A 


I6i 


nil 


NoTB.  In  all  cases  resjicci  must  be  had  toihe  smoothness  of  the' 
Water,  or  to  ilie  sea's  niniiiiighi^'h,  and  the  mouM  and  trim  of  tha 
»hip,  and  ihtn  the  ntloivances  may  be  ascertained  with  the  greater 
certiiiniy.  hy  setting  the  ship's  wake  by  a  compass  placed  on  each 
niilot'tht;  ship's  quarter,  whicli  is  usually  set  there  fur  that  purpose. 
For  ii  is  well  linown  that  some  ships,  with  the  sume  quatiiitv" 
and  with  the  same  gale,  will  make  more  or  less  leewray 
lan  nthers;  nnd  also  the  same  ship,  nhtm  she  in  out  of  her  trim, 
difTereully  loaded,  will  malic  dirferciit  leeways:  for  it  rs  ohserv- 
able,  that  the  more  water  a  ship  draAvs,  the  less  leeway  she  makes; 
because  she  then  meets  with  a  vreuter  re^iistauce  iti  splitting  the 
mier  with  her  side,  than  otherwise  she  wouUi. 
t  T^e  leeway  may  be  easily  found  by  the  azimuth  compass,  by 
brning  the  instrntnent  about  until  you  see  the  wake  of  the  ship 
Biher  OVLT  the  sights  or  parallel  to  them ;  then  llje  point  of  the 
Bsrtl,  which  is  cut  by  the  vertical  line  in  the  box,  wliith  is  nearest 
b  you,  i»  the  true  course;  the  difference  between  chat  and  {h« 
■Durse  given  by  the  compass  in  the  binnacle,  is  the  leeway  required; 
■hicb  ought  to  be  accordinglv  entered  upon  the  iutr-board. 
W  Tliere  is  another  way  o(  Knding  the  leeway,  by  fixing  a  compass 
wt  in  leail  (or  other  metal)  on  the  poop,  or  soaie  other  convenient 
Bin  of  the  ship's  stern,  with  the  meridian  parallel  to  the  ship's 
Kel. 

W  Bv  some  of  the  above  methods,  the  leeway  (if  there  be  anyj 
Hllgilt  to  be  carel'iilly  observed  as  often  as  mity  bejudged  tiecessaryj 
bd  these  observations  should  be  punctually  set  down  by  the  officer 
H  the  respective  watcii ;  at  least,  if  no  obser\-ation  be  made,  be 
Hglit  to  set  down  the  leeway  according  to  hisjudgementonccpr 
■vice  in  the  watch,  and  by  this  means  the  course  made  good  oiay 
K  found  to  a  much  greater  certainty  and  exactness  than  by  the 
Pommon  method  of  allowing  for  leeway  when  the  day's  account 
femes  to  be  worked  (whicii  is  generally  once  in  24  hours);  for 
n  obsenation  must  certainly  be  better  than  any  guess.  But  if  no 
micn'ation  be  made,  the  person  who  is  upon  deck,  and  has  the 
Kre  of  the  watch,  is  better  aMe  to  make  projier  allowaiicis,  wliil^ 
bngs  are  fresh  in  his  memory,  and  while  he  is  an  eye-witness  of 
Be  several  occmrcnces  that  happen  ;  and  certainly  much  more 
wiabtuthan  anolhci'  who  was  not  upon  the  deck  during  the  whole 

Bl  have  often  admired  to  see  how  particularly  every  thing  is  stated 
Elon  ihe  log-b»ard,  excepting  the  leeway  ?  and  yet  that  (which  is 
Be  of  the  most  material  articles,  since  the  course,  according  to 
Be  compass,  must  be  corrected  by  rt\  only  allowed  far  the  next 
By,  according  to  every  one's  fancy,  tUereby,  as  it  were,  kesping 
B  many  different  journals  as  there  are  artists  [so  called)  oh  board 
BB  ship,  and  yet  not  one  regular  journal  properly  ^epc  amongst 
Eeni  uli  jiincc  one  of  the  most  mmerial  articles  is  only  guessed  a-L 

W  \  -2  ■ 


I 


TUB   METHOD   OF 


EXAMPLE  I. 


•Suppnie  Isteifr  N.  £.  by  L.  with  my  larboard  tadcs  on  board,  tinil 
»ak(^  one  poinl  leeway,  ihtu  mj  course  made  good  is  E.  N.  E. 

Leeway  aiid  vanalion,  when  they  are  liotii  lo  be  hUowcJ  onu  way,  tbat 
is,  boih  to  ilie  right  hand,  or  bulb  to  iLe  left,  add  ihem  tagctber,  and 
allow  iheir  eum  ihe  sanit  way  tbi;y  were  to  b"  uUowcd. 

But  if  they  are  to  bf  allowed,  one  lo  the  rigbt  hand  and  the  ottit^r  ^ 
the  left,  subtract  tbe  1m=  from  the  grpaier,  and  allnw  ihe  remainder  the 
samt  way  the  ^reatci-  was  lu  be  allowed? 

EXAMPLE  11. 
SuppoM  I  steer  N.  N.  W.  wiih    my  starbnord  tacks  on  hoard,  and 
tnakc  one  point  leeway,  there  being  at  the  time   half  a  poimt  westerly 
Variation;  Iwould  know  my  Uw  copriet 

Leeway  to  the  left  hand  !     Point 

VariatiuB  to  diiLo  |  Poinl 


tTteir  snm  to  be  allowed  to  the  left  hand 
,, Whence  the  true  comseis  N.  W.  by  N,  |  W. 


li  Point 


Suppose  I  Bl 


EXAMPLE  nr. 

r  S.  W.  by  W.  with  my  larboard  tacks  on    board, 


fonkc  two  points  and  a  hair  Ircway,  and  I  liave  o 
WcsUrly  variiitidn,  what  is  my  true  course  ? 
Leeway  to  ilie  right  hand 


?  point  and  a  (juarler 
2|  Point 


Varialion  to  ihe  kft  band  ij  Point  W. 

Th*  trma-inder  m  be  allonpd  lo  the  ri|;ht  band         ''  if 
Whence  the  true  course  W.  S.  W.  j  wpsicrly. 

EXAMPLE  IV. 

SappoiVBsllip  lying  to  under  a  main-sail,  wilh  har  ttnrbnnTil  tackt 
W  board,  comes  up  E.  by  S.  and  falls  off  to  N.    E.  by  K.  thcro  ben#    I 
one  point  wtssterly  variation,    and  she  makes    S  points  lev«-ay,    whif    j 
Course  dnr«  slu-  make  gaod  ?  , 

The  middio  b^l^wn  E.  bj-  ft.  and  N.  E.  by  F..  is  E.  by  N.  fat  vMttt 
allowing  6  points  to  ihi-  left  h:ind,  the  true  course  wilt  be  N.  by  E. 

Il  is  plain  by  the  preredma  examples  that  if  the  leewuy  is  made  tO> 
ward-i  ibe  meridian,  it  is  token  from  the  courc  steered ;  but  when  il  k 
snadi;  from  the  mrridiitn,  it  must  add  to  iho  coiiisc  steered,  to  find  tbv 
tise  csurso.  The  saiu:^  may  be  observed  of  the  sum  or  difieiencc  of  tbt 
]«enay  and  variation,  as  may  be  seen  by  the  following  Tabic,  whidt  if 
bcro  s«t  down  to  exercise  the  young  navigator  in  the  foregoing  rules. 


REEVtHO   A  JOURHAt  AT  SEA. 
THE  TABLE. 


Coulees 

Lec- 

Varia- 

Courses 

steered. 

Winds. 

"')•■ 

eormtcJ. 

N.  W.  }  W. 

N.  N.  E. 

> 

i\\. 

N.  iJW. 

W. 

N.  N.  W. 

i 

S..64  W. 

W.  S.  W. 

S. 

1 

S.  6  J  W. 

W. 

S.  S.  W. 

1 

W. 

W.  by  K. 

N.  by  W. 

u 

S.  7  W. 

S.W. 

W.  N.  W. 

u 

S.  1  i  W. 

S. 

W.  S.  W. 

i 

S.  S.  E. 

S.  S.  W. 

W. 

1 

S.  i  E       • 

S.W. 

N.W.byW. 

i 

S.  S.  W.  i  W. 

W. 

S.  S.  W. 

Ij 

W.  by  N.i  VV. 

W.  by  N. 

N.  by  W. 

1 

W.  S.  W.  i  W. 

S. 

E.  S.  E. 

2 

S.  i  W. 

E.  by  S. 

S.JE. 

i 

E.  by  N. 

E.N.E. 

N. 

u 

E  N.  E.  i  E. 

E. 

N. 

i 

l;.  by  N.  J  E. 

E. 

S. 

0 

E.  N.  E.  i  E. 

S. 

E.  b.  E. 

S.  by  E.  i  E. 

E.  S.  E. 

N.  E. 

i:.  by  S.  i  E. 

W.  S.  W. 

S. 

5.  VV.  by  W. 

W.  by  N. 
N.W. 

S.  W.  by  S. 

1 

W.  J  N. 

W.  S.  W. 

1 

N.  W.  i  W. 

S. 

W.  S.  W. 

1- 

OJE 

S.  f  E. 

N.'bv  E. 

if.  W.  by  W. 

} 

N.  N.  E.  j  E. 

N.  W.  by  N. 

W..byS. 

u 

N.  i  W. 

N.  W.  by  W. 

K.  by  E. 

u 

.N.W.byWJW 

W.  by  S. 

N.  W.  byN. 

u 

^i 

W.  i  S. 

Note.  In  tailing  in  the.  Tjhannel,  or  along  »  coast  in  a  streitnf 
tide  or  current,  particular  care  must  be  tajieu  to  tak«  its  setting  for 
a  coune,  and  it*  drift  for  a  distance,  if  possible,  which  roust  be  entered 
among  the  courses  and  distances  in  ihe  tabia  of  ihat  day's  reckonii^. 
And  where  the  setting  of  thu  stream-tide  and  drift  arc  not  known,  yvu 
must  attain  the  point  it  must  set  upon,  from  thi-^  chart  of  the  coast  you 
are  sailing  along,  by  the  times  the  stream  ends  at  dilTurent  places  on  ihn 
coast,  and  by  the  pnn<npli-s  of  Huids  atjainst  such  rocks,  shoals,  sand- 
bdnks,  iic.  By  a  strict  regard  to  these,  both  the  drift  and  setting  of  the 
■ircam-tidet  may  be  pretty  nearly  asciTtained  tind  allowed  t'ur. 

Currents,  the  way  they  set  you,  and  the  distance  you  suppcise  yiu 
■re  driven  by  them,  is  to  bo  set  in  the  Traverse  Table  fur  the  iiuy,  «s  i.uy 
otbercoune  and  distance. 

EXAMPLE  V. 
Suppoie  I  try  the  current,  and  find  it  to  set  \V.  by  N.  per  compass 
one  mile  per  hour,  tha  variation  being  one  point  easterly  ;  thtn  if  I  h^A 
iit  that  current  S4  hours,  1  «et  down  ia  the  Traverse  Tabic,  us  a  cuutw, 
\V.  N.  "W.  ^UUM  H  niWs. 


METHOD    OF    KEEPING   A   JOURNAL    AT   SEA. 

accounted  for  in  the  same  manner  as  cur- 
1  great  sen  heading  towards  the  S.  \V.  fcy  my 
e  being  half  a  point  westerly  varialiun,  I  then  set  dowu  in 
table  S.  \V.  hy  S.  half  wesU:rly,  witli  so  much  disiauce  as  I 
'      vi'd  ibeship. 

id,  the  opposite  point  of  the  bearing,  with  the  vari- 
I  upon  it,  and  the  .distance  3'ou  jadge  yourself  from  it,  mutt 
n  the  Traverse  Tjble  oi  a  couree  and  distance. 
EXAMPLE  VI. 
ving  Itvo  points  and    a  half  westerly  variation,  the    Start 
'  compass  N.  ]l,.  dist.  4  leagues ;  the  opposite  point  io  N.  £. 
vith  the  variation,  makw  S.  by  W.  J  W.  for  the  cou.  Io 
/erse  Table  ditl.  12  miles, 
imike  the  land   tjic    bearing,     itself  (with    the   variatioa 
it)  and   ilic  di^t.  yi>u  judge  yourself  from  it)  ii  to  be  set 
.viTsc  Table  an   a  cou.  ami  dist-     This  needs  no  exaiu- 

larkcd  on  the  log-board  are  the  courses  steered  by  the 
I  order  to  obtain  the  true  course,  it  is  necessary  to  allow 
■    "    1  of  the  compass,  and  for  ihe  leeway,  upon  each 
I  log-board,  as  has  been  shown,  before  tbey  are  put  into  itte 

e  log- board  is  to   be   transcribed  into  the  log-    ' 

cliy  like  the  log-board. 
!^p  the    reckoning  for  the  ship's  place.      From    noon   to 
irk  with  P,  M,  signifying  after  mid-day  ;  and  the  second 
nifying  alter  midnight ;  ending   their  day's 


RULES  FOR  CORRF.OTING  THE  DEAD  RECKONING 
BY  AN  OBSERVATION. 

Notwithstanding  tbe  rules  already  laid  down  for  keeping  a 
ship'i  way  at  sea,  jet  by  reason  of  the  ieveral  accidi-nts  that  may  attend 
a  ship  in  one  day's  run,  such  as  swelling  seas,  ditTererU  rairs  of  sailing 
between  the  times  of  heaving  the  Log,  want  of  care  at  the  helm  in  letting 
the  ship  fall  oft',  or  come  to,  accidental  currents,  sudden  aqualls,  when  no 
account  can  be  kept,  &c.  the  laiitudc  by  account  and  latitu.de  by  nb- 
sen'atian  may  very  often  differ,  then  it  is  ueceasary  that  proper  correc- 
tions be  made  in  the  difference  of  longitude. 

When  you  have  made  all  proper  allowances  you  can,  such  as  for  leeway, 
variation,  currents,  &c.  and  still  find  that  your  latitude  by  account  »ill 
not  agree  with  your  latitude  by  observation,  then  you  must  correct  as  fol- 
lows : 

First,  consider  whether  ydu  have  made  proper  allowances  for  currents, 
heave  of  the  sea,  if  tlie  course  of  the  helm  has  been  carefully  attended  to, 
if  the  k^-line  and  half-minute  glass  bu  just,  and  the  log  properly  hove, 
or  any  sudden  sijualls,  or  proper  allowances  niacle  for  the  leewuy,  £cc. 
which  of  these  you  conjecture  your  error  is  in ;  make  what  allowances 
you  think  meet  to  your  dilTerence  of  latitude  and  departure  by  dead 
reckoning,  and  tee  if  that  will  reform  your  latitude  by  account,  so  as  to 
make  it  agree  with  your  latitude  by  observation;  if  it  dDC^,  yuu  have, 
cuetscd  right  (for  you  must  always  keep  to  the  latitude  by  observation. 
It  being  the  only  thin<;  to  be  depended  on) ;  but  if  it  will  not  agree  with 
eke  observed  latitude,  it  is  to  bti  supposed  that  there  arc  mistakes  in  your 
conjecture,  or  some  otliercause,  wbich  produccsthe  errorin  tbe  reckoning. 
and  itaiids  in  need  of  being  corrected.  In  this  case,  you  are  first  to  esii- 
raine  your  log-)im-  and  half-minute  ^lass,  and  if  there  be  an  error  in 
them,  allow  for  it,  as  ir.  the  following  Kx:inrpli-s : 

EXAMPLF.  I. 

Yesterday  at  noon,  wc  were  in  latitud<-  48''  'i<j'  N.  and  till  this  day  at 

aoon  we  have  sailH  S.  S.  W.  48  miles,  S.  W.  by  S.  36  miles,  N.  K.  2+ 

miles,  and  find  by  good  observation  liiat  we  are  in  latitude  47°  14'. 

TRAVERSE  TABLE. 


COURSES. 

t..sx. 

N. 

S. 

t. 

W. 

S.  8.  W. 
S.  W.  by  8. 

n.e: 

48 

3ti 

a* 

* 

ir.o 

44.3 

17.0 

18.4 

yo.o 

17.0 

74,« 

17-0 

57.2 

17. a 

i\.\ 

i 

Sl'LES    rOR    CORBECriNG,    &c. 


57    S. 


t  tlic  diff.  of  lat.  w 


Lat.   left  48"  20*  N. 
LaL  obs.  47    14  N. 


ii  +7    23    N.     Diff.  Lat.    1     0c=ff6 

from  thi;  true  latitude  by  observatiun. 

>;iiiuinL-  tlickjg-line  :iiia  liulf-mmutc  gluss.  and  fiod  that 

iiri^s  52  feet  bi'twecii  knot  and  knot,  and  that  the  laltcr 

J  -teconds.     Nnw,  as  ihi!  li>g-liiie  and  half- minute  gla&s  arc 

I  corittl  my  difference  of  latitude  and  depaitore,  as  in  Ca&c 

irreci  differtnci- uf  latitude  66.2  S.  and  my  departure 


Irlly  with  my  latitude  hy  obstTvalioii  :  I  therofiire  conclude 
"sulHcit'iiilv  currect.  Then,  with  the  difference  of  latitude, 
a  2i.T,  H>qelhiT  wiih  yesterday's  latitude,  I  find  tb^ 
Lngitudt  either  by  Middle  Latitude,  or  Mercator's  Sailing 
iarnple  57.2  and  21.4  multiplied  severally  by  156,  tbrice 
.'ii|;th  of  a  knot,  and  divide  the  two  products  by  133,  fiti" 
[ivd  time  of  the  glass,  will  give  the  diflertnce  of  latitude 
rturti  24.7,  which  is  tht  same  thing  as  if  every  course  had 


RULES   FOR  COnBECTINC,   &C. 

ktitucle  sailed  from     ....     36"  15'  N. 
BilTerencc:  of  latitude  by  account      1      4S.  Lat.  obs. 


34     56 


phtitiide  in  by  account  ^5     11    N.  Diff.  lit.  l      19 

ng  15  miles  frmn  the  latitude  by  obsurvatioii. 
V  examine  tlie  lo^-line  and  half'tiiiniice-glnss,  and  find  thetn 
atli  rigbL     Next  I  coinider  whether  there  be  aiiv  current,  and  1 
Itlnk  1  have  reason  to  suspect  one  ;  upon  trial  i  hnJ  there  is  one 
ettiiig  S,  S.  W.  3  \V.  at  the  rate  iif  T  fathoms  an  hour,  and  judge 

have  been  in  it  these  Jt  hours.     Then  7  fathoms  (or  tenths  of  a 

knot)  per  hour,  in  24  lioiir^,  makes  about  17  miles:  in^to  the 
tii^t.  17  tniles,  and  course  S,  S.  W.  i  W.  the  diff.  of  lat.  is  14.6  S. 
and  departure  8.7  W. 

Diff.  lat.     Drp. 


w  by  Ira.  table  61.2  S. 
lul  by  current     U.ti  S. 


Ifi.3  W. 
8.7  W 


Latitude  tailed  hom 
Uilt.  ot  lat.  cor.  for  cu 


36"  15-  N. 
t    19  & 


jtofppct  for  car.    7S.8  S.     25.6  W.  Lat.  in,  correct  for  cur.     34  5fi   N. 

^Whicli  agreeing  with  my  latitude  by  observation,  I  conclude 

Vt  my  recKoning  is  right;  then  having  the  latitude  left,  unci  la- 

ttie  come  to,  the  difference  of  longitude  may  be  found  cither  b^ 

Wdle  Latitude  or  Mercator's  Sailing,  as  before. 

mlf,  after  all  proper  allowances  are  made  for  errors  in  distance, 

irrents,  &c.,  the  latitude  by  account  and  observed  latitude  should 

!.  then  the  reeUoning  must  yet  be  further  corrected ;  and  to 

vliich,  the  fotluwing  are  the  common,  and  seem  to  be  the  most 

uional,  methods:— 

CASE  I. 
/the  Coarse/ound  by  Dead  Reckoning  be  less  thun  three  Points,  or 

l/iirtj/-three  Degrees. 

•  Rule.    To  the  difference  of  latitude  and  departure  by  account 

*ld  a  course ;  with  this  course  and  the  difference  of  latitude  by 

|b!iervittioTi,  find  the  diffLTencc  of  longitude,  either  by  Middle 

litude,  or  Mercator*s  Sailing;. 

EXAMPLE. 

^  Yesterday  at  noon  we  were  in  lat.  33"  18' N.  by  an  observation ; 
pis  noon  we  are  in  lat.  37°  48'  N.  and  our  deaJ  reckoning  givef 
_07  mile*  of  southing,  and  6+  of  westing  ;  required  the  true  dif* 
erence  of  longitude? 

TTo  the  difference  of  latitude  107,  and  departure  64.  I  find  die 
?2l  points;  then  with  the  meridionat  ditferenceoflatithd** 
ptwcen  the  two  observations  1 1  '■,  and  the  same  course,  t  find  t^ 
6  ditfetence  «f  longitude  6»  oQili;^. 


;UI.KS   roR   CORItECTINC 


CASE  II. 

mJfthe  Coarse  found  hi/  Dead  Reckoning  be  more  than  three  PointSf 
'  erthirt}/-tkrtcDe^rces,andlessthanfi\:e  Points, orjifty-six  Degrees. 
Rdi.e.  "Witli  the  diff.  of  lat.  and  dcp.  by  account,  find  the 
distance;  with  this  distance,  and  diil'.  of  lat.  by  observation,  find 
another  departuie.  Take  hall' the  sum  of  tins  dep.  anddep.  by 
account,  for  the  true  dep.  witi)  which,  and  the  dilT.  of  lat.  by  ub> 
aervation,  find  the  diir.  of  longitude. 

EXAMPLE. 

Yetterday  at  noon  we  weie  in  lat.  52"  40'  N.  and  are  this  noon 

L  in  lat.  51"  22'  N.  having  by  account  made  81  miles  of  northing, 

L  «Dd76  niilesofwestinf;;  re(|uired  the  true  difterence  of  longitude? 

..To  the  diff.  of  lat.  84,  and  dep.  76,  tlie  distance  is  113  tniles^ 

tad  tiie  course  A2°. 

To  dial.   113,  and  dilV.  of  lat  between  the  two  observations 

'  lOZ,   the  dep.  is  41). 5  ;  th<;ii  76  added   to4».S  i:^  125.5,    half  of 

which  i&ri3.7,  th«  true  liep. 

To  dep.  62.7,  and  did.  of  ku  by  observation  102,  the  course  is 
31°,  a»d  H-iih  the  course  31"  and  the  meridional  dilF.  oflat.be- 
th-oea  the  t>vo  obicrvations  17t,  I  fitid  the  ditT,   of  long,  is  103 
r  jniles. 

I  CASE  lii. 

I/tht  Cburse  by  Dead  Reckoning  be  more  tkanjive  Points,  or  fifty- 
six  Degrees. 
Rule,     With  the  ditT.  of  lat.  and  di;|jnrtiire  by  account  find  the 
distance;  then  ntih  this  dist.  and  diH,  of  lat.  by  observation  find 
diif.  of  long. 

EXAMPLE. 

Yesterday  at  noon  we  were  in  lat.  aS"  51''  X ,  to-day  at  noon  «e 
arc  ill  lat.  40"  18'  N.,  and  by  account  have  in»de  68  miles  north-, 
ing,  and  1 1 2  miles  of  westiiifj ;  required  the  true  diff.  of  longi- 
tude ? 

With  the  diff.  of  latituile  68;  and  dep«riurc  I  IE,  1  (i,id  the  dis- 
tancc  Ul  mdea,  and  to  distance  131,  anddifibrenceoilaliuide  b/ 
observation  S6,  the  course  is  49'^,  neariy ;  with  this  course,  and) 
the  meridional  diflcreace  of  laiiiiuie  between  ilie  two  ohservauans* 
111,  the  diftl-rence'of  longittiile  is  128  miles. 
.  The  reason  of  the  above  rulo-is  plain,  if  wo  consider,  that  when 
^■hip  sails  near  the  meridian,  ix  will  require  a  sensible  error  in  tb«i 
ooty^Ci  K  make  Any  cor)siderable  errar  i|i  the  difference  of  lati-^ 
tude ;  which  can  hardly  happen  if  proper  care  (« taken  4t,tIjf;b.^lQ>>J 
and  therefore  it  is  most  lii;eiy  that  the  error  is  in  the  distance  run  i 
hut  wij«>,die  course  isncar  ibemiddieoftlie<|uadrani,orbeiwecn 
f  uaii  5  poiuu  from  the  mevVdian,  \v  \s  vWw  'sstdWaVa  ^.W  error  maj 


tlie 
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be  in  botb  course  and  distance  ;  and  when  the  coune  is  more  than 
five  paints  from  the  meridian,  it  is  then  most  likely  the  error  is  in 
the  course,  as  it  will  reqnire  a  great  error  in  the  distance  to  make 
Kiiy  considerable  one  in  the  diH'crence  of  hititude. 

Note.  As  the  true  place  of  a  ship  depends  upon  ber  latitude 
^Mid  longittide  being  truly  ascertained,  I  have  set  these  down  only, 
B  rest  being  of  less  consequence  to  tlie  mariner. 

To  correct /or  several  Dai/s. 
By  help  of  the  three  preceding  rules,  the  longitude  may  always 
corrected  forasingie  day  ;  but  ifan  obst-rvat  ion  has  been  wanted 
'  one  or  more  days,  then  iiiark  the  latitude  and  longitude  at  last 
Obaerrution,  or  if  this  be  your  first  obscrvsliou  since  leaving  tlie 
land,  mark  the  latiuiJe  and  longitudeof  tlie  land  you  left;  tnisis 
tlie  only  latitude  and  longitude  you  can  call  certain ;  all  the  foU 
'  iwing  part  of  the  reckoning  must  undergo  a  correction,  which  is 
ideas  follows : 

Take  the  northings,  southings,  eastings,  and  westings,  that  you 
—e  made  since  your  last  observation;  or,  if  this  beyonr  tirstolj* 
—  vation,  then  for  every  day  from  your  leaviii";  the  land,  minding 
not  to  leave  out  thediirtrenceof  tatiiude  and  de|]arture  of  the  day 
you  corre.  t  on,  and  bring  them  into  the  Traverse  Table,  by  which 
Tou  will  have  the  whole  difference  of  latitude  and  departure  by  ac- 
npuijt  since  the  last  observation  ;  and  with  that  same  difference  of 
Uitude  and  departure  find  the  course  by  dead  reckoning  ;  then 
Verve  which  of  the  foregoing  cases  that  course  falls  under,  and 
irrect  by  tli^  rule  for  that  case.  But  when  an  observation  has 
fcen  wanting  for  several  days,  then  mart  the  latitude  and  liingl- 
■de  you  were  in  at  your  last  observation,  ur  on  leaving  the  land  aa 
gfure,  aiKl  then  you  may  correct  with  a  greater  degree  of  cer- 
nty,  especially  in  high  latitudes,  by  the  following  rules ; 

CASE  I. 
tckoniiig  frnni  the  last  certain  latitude  and  longitude. 
iV'hen  the  course  given  by  the  meridional diifeieiicc  of  latitude 
I  dill'ertMK'e  of  longitude  by  account,  taken  as  dillerence  of 
Kinde  and  departure,  is  less  than  three  points,  or  3:s  degrees. 
HuLE.    To  the  meridian  dillerence  of  latitude  and  difference  of 
by  account  (taken  as  diH'erenceoflatitude  and  departure, 
i^owii  in  Mercator's  Sailing),  Gnd  a  course;  with  this  course, 
1  the  meridian  difference  o?  latitude  by  observation,  find  a  eor- 
bponditig  departure,  which  will  be  the  correct  difference  of  lon- 
JRude. 

EXAMPLE  I. 

Having  sailed  three  days  ago  from  latitude  is"  57'  N.,  and  got 
F  observation  till  this  day  at  noon,  and  find  I  am  in  latitude 
'  23' N.,  and  by  dead  reckoning  1  am  in  45*  12'  X.  having 
fered  my  longitude  laa  miles;  required  my  diffeie\\te'jt\w\-i 
lude?  % 

7.  a 


H.  Part*. 
lat  saili-il  frow  -UT  57'  N.  3470 
Lai.  by  account     45  12  N.    30+7 


JI.  Partiu 
Ut.  ifliled  from  ♦9'  57'  3*70 
Lilt,  by  obser.  -15    VJ      yo63 


Diff.  nriat.  4.4s  Diir.  oflat.  4    3-1 

Mend.  dill',  of  lat.  by  ace.  JCU    Mi  r.  diiT.  of  lal.  by  obs.  -107 

To  meritlian  difference  of  laiiludc  by  accDuiit  423,  and  ditFer> 
eDce  of  longitude  l»y  account  183,  the  course  is  S3"  2*'-  Then 
Willi  the  course  23"  24'.  and  meridional  (liffcrence  of  latitude  be- 
tween.Uie  observutions  4u7,  I  find  tlii;  djiicreiice  of  longitude  is 
176  uiiies. 

CASE  II. 

When  llie  course  given  l)y  the  meridional  diil'erence  of  latitude 
and  difference  of  longitude  by  account  (taken  as  before)  h  greater 
th  ■n  three  points,  ami  less  tlm'!  five  jjoinis. 

Kill  E.  T  o  thi-  meridian  difference  of  latjinde  and  differeuce  of 
loiiL^itudi^  byatcomit,  taken  as  differcnceoflatitude  and  departure, 
find  a  distance;  with  this  distance,  and  meridian  difference  of  la-, 
litude  by  observation,  tlnd  a  corresponding  departure;  half  the 
sum  of  ibis  departure,  3"^  the  difference  of  longitude  by  accouut, 
is  the  correct  difference  of  the  loni^itudc. 

KX-AMPLE  n. 
Three  days  ago  we  ivere  in  latitude  •15''  -li'  N.  and  have  since 
tlial  lime  sailed  betiveen  south  and  "vst,  liiive  by  dead  reckoning 
altered  our  latitude  04  miles,  and  mir  longitude  1 4/  miles ;  but  by 
an  obswvjtion  iliis  day,  we  find  we  are  in  latitude  i'i"  M' ;  re- 
quired the  correct  difference  of  lunj^itudc  ? 


M.  Pnrtfi. 

Ijit  railed  from    ij"  ?3'  N.    HOtia 

■  Lw  bv  ace.  43    4;>  N.     2.gai 


Diff.oflai.  I    34 

Mir.  diff.  of  lai.  by  acccuni 


t.iir.  sniled  Tro 
IjiI,  by  ubsiT. 


M.  Purtm. 
4a°?3'N.  softs 
4:!  34  N.     «J0 


Diir.-fhK.  1  49 

132  Mvr.  difV.  onat.byobsLrvation  153 
'  With  the  meridian  difference  of  latitude  by  ace,  132,  and  tlifl«r- 
(;nce  ol'longimde  by  aec.  147,  I  (ind  tlie distance  inS,  and  couNit 
48".  Then  "iih  ibe  distnuce  tdS,  and  iiteridiaii  difference  (»1"  la- 
titude by  observation  133,  ihedep,  is  125  ;  now  la.'i  added  to  I4"l 
is  2"'2,  and  half  this  sum,  viz,  136,  is  the  correct  diff.  of  luiigitudo. 

CASE  III. 

When  the  course  given  hy  the  meridian  difference  of  latitude' 
;inil  difference  of  longitude  by  account  (taken  as  before)  is  moiv 
tbiiii  fKC  pointS)  ur  5G  dejrrucB. 

RULK.  To  the  meridian  difference  of  latitude  and  fliffereiK_ 
of  longitude  by  account,  taken  tu  difference  of  latitude  and  depiir- 
ture,  lind  a  detuicc 


MiM 
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LTo  tliis  distance  and  meridian  diflereuce  of  latitude  by  ohserva- 
i,6iidacurrespondiii^iiepurtuTe,  thii  dejiartuie  will  be  die  cor- 
t  dilTcrence  of  longitude. 

EXAMPLE  m. 

Two  days  ago  I  was  in  latitude  43"  34'  N.,  and  have  since  tbcn 

made  by  account  50  miles  by  southing,  and  2i>ii  miles  dilTereiice 

of  longitude  west,  but  find  by  obsen-ation  that  I  am  in  42''  'iol  N.; 

^Rlliat  is  my  true  ditH-rence  ul  longitude  f 

^V  M.  I'atlti.  I  M.  Parts. 

^H|t.  sailed  from     43"  2^  N.    2giO    I^t.  sailed  (t:.Ta  43°  S4'  >)  0 

^^t, by  account   42    44  N.    2841    Lsit.  by  oWr.     42   30  iis'22 

niff.  oflat.  50  Diff-uflrtl.  1  04 

Mcr.  diff.  of  lal.  by  account  69  I  Mer.  ililT.  of  Int.  by  cl.scr.  S8. 

Then  to  meridian  difference  of  latitude  by  account  GQ,  and  diff. 
of  longitude  by  account  2.i6  (taken  as  didereuce  of  latitude  and 
departurt;),  llie  oi^^tance  is  2i.5,  and  course  7i  degrees. 

And  to  distance  365,  and  difference  of  latitude  S8  (the  men- 
.  "ij  difference  of  latitude  by  observation),  the  departure  is  250, 
btcb  is  the  correct  dilfereiice  uf  longitude. 
Here  we  have  given,  at  some  leni,'lh,  tlie  different  metbnds  of 
rrectiug  tJie  dead  rcckouine  by  an  obseivaiinn,  wiiicli  are  reo- 
bly  done  by  the  Tabic  of  Diderence  of  Latitude  and  Ueparcure. 
r  The  shilA  way  is  gentrally  greater  than  the  distance  given  by 
■,  and  it  isahvays  safest  to  have  the  reckoning  allcaiJ  of  the 
ibip.  tliat  ibe  mariner  may  be  looking  out  for  laud,  and  not  make 
t  before  he  is  aware  of  it. 

J  When  a  great  sea  sets  after  the  ship,  it  is  comnmn  to  allow  one 
pile  over  for  every  ten  given  by  the  log,  for  the  heave  of  the  sea; 
pit  if  ihe  sea  be  athwart  or  against  her,  her  diiitance  must  be  less 
,^rithat  given  by  the  log. 

t  ^he  error  in  the  ship's  reckoning  is  frcfiucnily  attributed  to  un- 
■mJwn  currents  J  for  liy  various  causes,  yet  umletcrminid,  there 
ire  many  c<mnter-motions  of  the  water  in  the  open  seas,  as  well 
B  those  observed  near  the  sliores,  where  the  motions  may  be  to- 
erably  well  accounted  for.  Some  of  the  observed  currents  in  ihe 
Kfeat  seas  may  perhaps  be  owing  to  the  tides  fullowin^  the  rfioon. 
Hid  to  the  Hbratovy  rtiotion  the  waters  may  have  ihcrehy,  and  the 
■nsettled  setiingand  driftof  these  currents  may  possibly  depend  ou 
Hie  change  in  the  moon's  declination.  However,  it  is  well  known 
from  observations,  that  the  trade-winds  occasion  a  considcrahia 
Kurreut  within  tbeir  limits,  particuUnly  within  the  torrid  z  me, 
fvhere  the  motion  is  perpetually  toward^  the  west,  at  tite  rate  of 
bugbtor  ten  miles  a  day,  but  at  the  extremities  of  the  trade- winds, 
W  near  the  latitudes  of  30"  N.  or  S.  it  is  likely  that  ihe  curi>  ma 
e  compounded  of  the  said  western  motion,  and  of  one  towards 
u  equator;  therefore  all  ships  sailing  wiiliui  these  limit.»  %):i>i\:>Aj 
lluw  a  course  each  day  for  ({lis  current.  J 


and  then  proceed  to  a  continued  Journal  from  Lc 
and  Teneriffe,  in  which  will  be  inserted  most  of 
that  commonly  happen  at  sea  or  in  harbour. 

I  have  seen  many  young  navigators,  who  have 
principles  of  navigation  on  shore  very  deficient  ii 
ual  at  sea ;  and  therefore  must  request  the  teache 
ting  the  pupils  over  the  following  Journal,  which 
ready  at  working  a  day's  work  at  sea,  and  confirm 
those  rules  they  have  been  over. 


ftULES  FOB  KEEPING  A  JOURNAL. 


EXAMPLE  I. 

Yestprds;  at  noon  we  mre  in  the  latitude  of  46*  2S'  N.  and  loDg.  2^"  18' 
W.  and  have  sailed  till  this  day  noon,  at  by  the  log-board,  thi>  current 
having  all  time  set  S.  by  E.  2 J  miles  per  hour;  required  the  ship's 
place  and  the  direct  course  and  distance  made  good  ? 


11.  K  F.  CoursL-s.  Wind^ 


E.  by  S. 


L.  Way   Couiaos.  Diii 


N.  N,  E. 
K.  N.  E. 
aby  S. 
S.  S.  E. 
S.  by  E, 


Dep, 


Lat.  in         45    1*  N.     M.Par.=r3054 


Sum  IhL  2)91  +5    Mer.D.  Ut.=loa 


Mid.  lut.     45  52 

Co.  M.  lat.  44  08 


;.  left   22    Id   W, 
iJDiff.of  Ion.  2  39  E.  or  3°  40' 


;t  Cou.  S.  57*  ^2*  E.  Dift.  13Jm 


Tbc  couna  vid'iriiuk  un  ikc  laR-bairil  tirint;  » 
and  bu  no  lte-w» ;  ilitnfbrc  ihc  Mveni  coun 
TimvcB*  Ttble  wittiout  >luntioo. 

Ncn  tin  ^ihoiiu  ind  knou  bdcnginK  to  nch  eoune  uc  nmincd  up,  uid  ibe  renilo  ut  put 
in  the  cotiuon  ot  diiunea  in  tti«  'fnTenr  T>ble:  (nd  tu  time  courw*  and  dimiKn,  tU 
■AoU  diffcrencr  cf  btitudf,  dcputure,  coune,  and  diiuncc  midegood,  irt  fnaod  u  alwie. 

rhcn,  hniv  (be  latitnde  Jcli,  ml  ihc  iiniude  come  to,  Ead  tlie  rompleiomc  of  fin  middle  la- 
titude, and  nih  that  aod  thr  dEpirtiire  find  the  loi^tail;,  Rif.  by  middle  latitude  (ailing. 

^,  with  the  couTw,  and  meriiioual  ilifleciuce  of  ladludc,  Had  the  difTrrenee  of  longinioe  bj 


fan.    Wben  tbe  udd  fttbMM  ttt  above  fire,  wc  allvr  one  knot,  bat  if  mi«r  fite,  cwhiiY 


^^ 

■ 

■ 

■ 

■ 

i^ifl 

-  #                   ^^ 
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EXAMPLE  ri.                                                         % 

boini;  yMieiUaj-  noon  in  latitude  25°  SCf  S.  and  longitude       H 

linvc  SLiilod  liU  this  day  noon,  as  per  Jog-boird.  in  a  cur-.      ■ 

Jth  '.'J  mik-s  aniiour,  the  variation  IS  point  «cat;  icqnir- 

G-BoARD.               ||            ThaVEKSB  TaBI.B. 

1 

^^^B 

^    Winds. 

L.\\ay 

CouiSM. 

O.  '. 

K 

b. 

E. 

W. 

W.N.W. 

I 

s.hvW.nv. 

;JD 

23-7 

S.7 

S  bvE.  i  1*:. 

32 

;ro.6 

.9.3 

S.4li. 

30 

C9-9 

2.9 

S.E.tiyl-..^E 

39 

1.S.+ 

34-* 

^^^^^^1 

.\V.  bjS. 

S. byE.it;. 

tio 

57-4 

17-4 

Diff.Lat. 

1(15.0 

a  1.0 

S.7 

_87 

1 

55.3 

Dop. 

DitrT'llr^"  2^  4J'  s. 

.    w. 

1 

Eat.  U-fi       ^5  30  S.  Mcr.  parts  1583 
Ijit.m          28  ISS.  Mev.iwtsI768 

Slim  Int.       53  4,-,      W.  Jiff.  Ut.  185 

1 
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EXAMPLK  111. 
Yfitprday  at  noon  we  were  in  Itttituclt  33"  40'  N,  longitude  l6°  IS'  wwr,  the  sun 
was  oWrvi'd  to  set  50°  18' from  thf  north  poiu:  oHhc  compuss  :  wv  h«n-  saikd 
this  day  noon,  as  per  log-board,  in  a  curri'nt  selling  \V.  S.  W  I J  i.iilepir  hour;  . 
re']iiii'i'd  llie  ship's  place,  andtu-r  course  and  distancu  to  the  west  end  of  the  island 
of  iVIudvir». 


U.t^-B0AI,D. 

Ikavkk-ie    Uiu.t. 

H.K 

T 

fours.-. 

Wiiius. 

l..W,.j 

Courses. 

Disl. 

N. 

S. 

]■:. 

W 

_ 
1 

b 

1 

S 

by  W, 

W. 

0 

s.oi"  e. 

40 

40.0 

0.7 

2 

6 

0 

S.  low. 

70 

()8.f) 

i9.-2 

3 

6 

3 

S.  44  W. 

58 

41.7 

40  J 

4 

5 
6 

? 
? 

0 

S.  55  W. 

3ti 

■20.0' 

2;,.5 

^ 

Diff-'iui.  ifi.i; 

0.7 

t-.'.O  ■ 

7 
6 
9 
JO 

7 

7 

7 

3 

4 

6 

S.W.ly.S 

W.  byN 

J 

3^1' 

0.7 

,61,3 

llclore  Ihe  iL^urs.t  <iiii     br 

curri-L-tcil  Id] 

11 

7 

4 

put  into  tiic  *ri-uvi.r!:i'  Talih',  the  variiilioiiul 

12 

8 

1 
0 

5 

rhr  cum]'ns3  luujt  be  ftnmil   from  ihc  sun's 

2 

s 

Tl..-d.-ci]iiiiti..N  i- ilS"  :W  N. 

3 

>« 

5 

As  CO!:.  l;ii.  .iii"  40' :  wl. : :  i^iii.  23"  30' :  sine 

4 

7 

h 

S.W.byW. 

N.  W. 

0 

27"  2-J'.  Ct.iiii..  =  d'^"  ;]S' 

5 

7 

.1 

So  iliiit  tin  trui'  iimplitLKic  =  N.  62°  38'W. 

6 

ti 

6' 

Md!-.  amplitiidi!   =  N.  50     I.SW. 

7 

a 

» 

(S 

0 

Variiiiion            =         12    MW 

9 

10 

6" 
6" 

i! 

The  ColJrsrs  on  the   lo^-hoartl  being  cor- 
redlcd  by  IJiis  variation  a ;ul  die Icc-way,  will 

(i 

3 

[five  the  coureci  fiiud  for  'hi-  Traverse  Tii- 

IS 

6 

1 

i,i<.. 

Lnt.  left 

—         33"  40'  N. 

iMadi-ira-s  lal.     32'  as'N.      M.  parts 'JO-S 

Diff.l3t. 

—        2    51  S. 

Ut.  in                30  4yN.       M.P.       iy43 

LaLia 

30    49  N. 

Diff.  lal.               1    49  =  lOd  miles        l%% 

c. 



o.,_,... 

T 



Sum  Ut.        — 
tlid.Ut.    —  32    14 

Co.  mid.  Iftt.    —   57    46  N. 

Long,  left    •-        16    18  W. 
Diff.  long.       —     1   38  W. 

Long,  in        —      17  56  W. 


.Sum  lats. 
Mid.  lat. 


In  the  werk  for  the  ampliti 
at  noon ;  for  although  there  v 
0  tbe  Istitude  i 


t>3    19 
31    39 


Co.  mid.  lat.       58    21 


Madeira's  long.  17      5W. 
Long,  in  17    5()\V. 


DilTlorig.  0    51F.. 

■Hie  course  N.  2*1     44  K.  disl.  1 17  r.iijes. 
tudc,  the  latitude  at  sun-set  was  luken  the  same  as 
.■  about  46  miles  of  southiugin  that  Uuw,  -i-wy. 
^B  about  34°  5'2',  ;jei  \tec  am\\\i.Mie  \it\%'fe*iv4^  ^'^ 
)eu,  the  alteration  in  variation  would  acaicel^-  ft.R«cX.  xV*;  ixSJcKW"*  "A  \'»!i.\'v.v 
Mid  depvtun  found  from  the  cuursei  lo  coiTwXe4.» 


^^^HiCIH^I 

lyS                              RX'LES    FOB    KBEIIXG   A    JOUBXAl.                             ^^^^B 

EXAMPLE  IV.                                                     H 

Y««Hbj  11  noon  «  <teit 

!nUiiiu.lBl!l°3o'S.«ld'leng!ni'te»>  lO'E.    Tliil            ^| 

>  >l(liu<l«  tr>1>clO°40'»hnl<'>wuM-30'fl»mthe            ^| 

nmb  point  of  ih*  cwnpui, 

ftecUnuion  banc  llitn  Ho  97' N.  W.^h>veHilrd  oU            ^M 

ibU  day  •MOO.  u  piT  lo^-bovd,  ID  ■  cun«n<  ^citiiis  bt  ihc  compui  W.  N.  W-i           ^ 

nOe  in  hour.     Required  (li 

ihip'i  pUce,  uid  licr  direct  count  tnd  dinuice  (o  iht,         ^M 

■•tuvlar5t.H<ite.a. 

■ 

_                 Loc-BniHp. 

TH.VCnlK   T..LE. 

1 

L^ 

B 

K 

^ 

Ciunei. 

Win*. 

"T- 

CoonM. 

D,.i 

-■^ 

s. 

E 

w. 

■ 

- 

i 

a 

N.bjE. 

E.  by  N. 

N.  47  W. 
N.  SI  W. 

:>8d 
76 

i.H 

8.S 
16. S 

»i.6 

196.0 

Diff.  U,.  iDep. 

91. S 

• 

Noflh, 

E.N.B. 

1 

1     "^ 

■ 

L»t.           ig^tfS.  All.  io'4tf  D«,  I7-»J'N 

.■ 

u 

90  0              90    0          90    o          ^H 

Co.  dt.      79  lOPDilLlOT  9T          1H 

Co-Ut.        joao      Co.i«,          o.oajos        H 

t 

N.  N.  W. 

N.E. 

' 

Co.  Ji.        79  10        Co.«e.            0.00717           ■ 
P.  din.       107  97                                                ■ 

J 

Sum       1)937  17                                                     1 

ISu™         19S  «8 

Log.iim)           9.893;4             'H 

P.  Din.     107  97 

■ 

>0 

I 

Ren.           91   11         L>>c.  lint            9.»i791l             (^| 
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A  JOURNAL 

or 

A  VOYAGE  FROM  LONDON  TO  MADEIRA, 

TENERIFFE, 

1N,.THE  ENDEAVOUR,  OF  LONDON; 

WILLIAM  CLEAR.  COMMANDER; 

KEPT  BT  JOSEPB  BIlItiBT,  MATS. 


Departure  taken  from  the  Lizard  in  latitude  49°  57'  N.  longi- 
tude 5°  12'  W.  bound  for  Funchal,  in  Madeira,  in  latitude  52" 
38'  N.  longitude  17"  i'  W.  and  to  Santa  Cruz,  in  Teneriffe,  in 
Itfitude  28°  S8'  N.  longitude  IG'*  16' W.  bearing  from  the 
Lizard- Point  S.  37°  2Sl  W.  distance  1 166  Miles. 


Begun  Aprit  25,  1810. 

Ill  Hie  ft>nowing  Journal  is  exemplified,  the  manner  of  allow- 
ii^  of  the  variation,  lee-way,  lying-to,  calms,  currents,  heave 
oftiK  sea,  &c.  and  to  correct  the  dead  reckoning,  by  an  ob3er<- 
Tattoo,  iu  aii  cases ;  with  most  of  the  oocurrencea  that  common- 
ly happen  at  sea,  and  the  ship's  way  pricked  off  on  Meroatob's 
Chart. 


■ 

■ 

A  JOURNAL   OF    A    VOYAGE 

1 

At  .5  A.  M.  the  pilot  cameoH  board ;  tlien  weighed 
and  sailed  from  Tower  Wharf:  at  1 1  came  to 
with  the  besthower  at  Blackwall.  Wind  S.S.W. 

i 

^^^H>y 

Fresh  gales  and  cloudy  weather,  with  rain. 

Ai  5  A.  M.  weig^ied  and  sailed,  at  9  came  to  an 

anchor  at  Gravesend,  and  cleared  ship.  Wind 

from  S.  S.  W.  to  N.  N.  W. 

At  4  P.  M, weighed  and  sailed,  moderate  weather ; 
at  9  came  to  with  the  best  bower  at  the  Nore  in 
9 »  fathoms,   fresh  gales;  at  4  A.  M.  weighed 
and  sailed  :  at  1 1  came  to  anchor  in  the  Downs 
in  7  fathoms,    Deal  Castle  Iwaring  W.  j  S, 
distant  3  miles.     Wind  W.  by  S. 

^^^Hy 

At    1  P.  M.  set  the  pilot  on  shore.     These  24 
hours,  the  first  and  middle  parts  moderate  and 
fair,  the  latter  part  strong  gales  and  cloudy; 
hoisted  the  boats  in. 

Strong  gales  and  cloudy  ;  at  2  I'.  M.  veered  out 
the  lont;  service  of  the  best  bower,  got  top- 
gallant yardsand  mast  down;  at  4  P.  M.  struck 

vnrd-;andli>t)-nia.st.     Thpsc"4hiiurshad  vcrv 

FROM   LONDON    TO    MAl>EtftA. 
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Ti. 

F. 

Counf.. 

Wiodi. 

Rlsi*rk.  ,>»  bmrd,  F^icbj,  Mmv  4,  laiO. 

10 

■ 

S.bjW.iW. 

w. 

P.W.bjW,l\V 

W.  N.WiW. 
W.S.W. 

N.iW 

N.  LyW 

>J.'W. 
N.  b,  E. 

Ai  a  P.  M.  Lo™  rfiort. 
At  4  weigh.!  (uid  ulled  b  Co.  wiih  >  4r 
Run  nUD  of  MT,  ind  ao    mil   of  iiisr- 

AtsS.  turelimlborc  N.  N.W.di.i.«M. 
Ai  I  A.,M.  fiuilcn  bore  N,  (U.t.  6  M. 
Al  6  Be.ch-  bore  N.  by  W.  6  milw. 
At  a  Beichy  bore  N.  E.  bj  E.  9  milu. 
Frah  Riles  Slid  dtu',  wvrnd  ihips  Htnding 

up  Channd ;  .loiC  nvfei  both  top»iU. 
At  1  -i  B™bridge  P.  bore  W.  N.  W.  37  M. 

■till  in  luuipanj  witit  ihe  fleet. 

1 

1 

iL 

K.' 

T. 

Cuuiw^. 

WinJ?. 

Remarki  on  board.  SiiunJsj  M»j  S. 

s 

10 

0 
0 

N.  E. 

N.N.E. 

Fc«li  ipilej  (nd  cleu. 

Al  4  P.  M.  pM1*d  Hllh  itc  Heet,  ihtv  bting 

bound   lo  Suithead.        DuniuHC  Write 

W.  N.  W.  dinani  ai  inilo. 
At  J  ler  out  out  rwf  of  each  iop-!iil. 
At  7  A.  M.  Ponliuid  light  bote  W.  N.  W.  9 

miles. 
Al  10  A.  M.  it  bore  N.  E.  11  mile*,    14  aail 

io  sight. 
Out  reef  liipHile. 

1 

Being  upon  the  coast  this  last  day,  the  log  is  hove,  and  tbc  bearings 
find  distances  of  tands,^  rocks,  sands,  &c.  as  you  approach  tlicni,  must 
always  be  aer  down,  and  are  of  the  greatest  ctiDscquetice,  especially  in  bad 
weather,  or  when  ytiu  are  -in  danger  of  being  drove  out  of  your  irue 
course,  iu  the 'night,  or  in  a  fog;  so  that  you  may  at  any  time  di-'ter- 
mine,  by  your  reclcODing, . or  tbe  chart,  the  ship's  place,  and  to  sail 
courses  und  distances  as  circumstances  require,  in  urder  to  pass  place* 
of  danj|!tr,  and  10  have  it  always  in  your  power  to  take  your  departure 
from  some  known  place,  in  case  you  should  be  drove  out  to  sea  in  th« 
night  .or  in  fu«gy  weather,  when  no  land  can  be  seeii.  For  it  some- 
times happens,  ibat  in  ivorkiiig  to  windward  ia  the  English  Channel, 
£.  of  Dunnose,  ships,  by  makiug  too  long  a  board,  have  got  upon  a  sand 
calle<l  the  Owets,  on  which  there  is  now  a  floating  light.  It  is  therefore 
absolutely  necessary  to  have  gooii  draughts  of  the  coasts  vou  soil  upon, 
unless  you  are  well  actiuainted  uith  iheu  indeed. 
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J,  linileotl" 

shore. 

«ta«Bi^p.aa 


The  method  qfjind'uig  the  Latitude  at  Sea,  by  taking  txv& 
altitudeSy  either  in  the  forenoon  or  afternoony  having  the 
intermediate  time  mecisured  by  a  common  'uatchy  with  ease 

and  accuracy y  independent  of  the  Su^is  ineridian  altitude. 

* 

•    GENERAL  RULES. 

1st.  Xo  thci  secant  of  the  latitude*by  account,  add  the  secant  of 
tbe  sun's  declination  (rejecting  their  indexes),  and  call  that  sum 
ilie  logarithm  ratio ^ 

2d.  From  the  natural  sine  of  the  greatest  altitude,  subtract  the 
natural  sine  of  the  least  altitude,  and  find  the  logarithm  of  their 
(kfFerencc,*  and  write  it  under  the  logarithm  ratio.       ' 

3d.  JSubtract  tbc  hours  and  minutes  when  the  altitudes  were  taken 
from  each  other,  and  half  the  ditFerence  call  half  elapsed  time. 

*  UliearithDictioal  cotnp.  cf  tlic  co-siw  of  aiiy  tngle  ij  equal  to  the  lognrithmic  secant  of  that 
ir.,:^'e,  cmittiog  the  first  figure  in  the  index ;  thus  the  secant  of  46  deg.  50  min.  is  10.16487, 
uid  obiitting  the  first  fi^ire  1,  leaves  0.16487,  the  tecant  less  radius,  or  the  arltbimet.  ccunp.  of 


rw-MM  46  aeg.  50  uitv 
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half  the  elapsed  time  enter  the  tables,  and  from  the      ■ 
alf  elapsed  time  take  out  the  iD^arithm  answering      9 
s^t  it  down  under  the  logarithm  ratio.                                     I 
hem:  three  loganthms  together,  and  with  their  sunt 
bles   in  the  column  of  mi.ldle  time,   where    having 
ariihm  nearest  thereto,  take  out  the  lime  correspond- 
!  put  it  down  under  hiilf  the  elapsed  time, 
act  tJie  less  from  the  greater,  and  the  diffirence  will 
friim  noon,  when  the  greatest  altitude  was  lyken. 

this  lime  enter  the  tables,  and  from  the  column  of 
jut  the  logarithm  corresponding;  to  it;  from  this  loga-          i. 
n  the  logarithm  ratiu,  the  remainderwill  be  the  loga-        a 
itural  number,  which  being  found  in  a  common  table        * 
!,  and  adiled  to  the  natural  sine  of  the  greatest  altitude,        , ' 

natural  sine  of  the  snn's  meridian  altitude. 

?  meridian  altitude  uf  the  suu  at  noon,  the  latitude  is 

i  usual  method. 

le  latitude,  found  by  the  above  process,  should  differ 

:hc  latitude  by  account,  it  will  be  proper  lo  repeat  the 

iiryr  the  latitude  last  found  instead  of  ilie  latitude  by 

ihe'  result  gives  a  latitude  nearly  agreeing  (vith  the  la- 

,11  the  i^ompnution. 

EXAMPLE  I. 
;a  in  latitude  46"  oO'  north  by  account,  when  the  sun's 
'as  11"  17'N.  at  lOli.  :2  m.  in  the  furenoon,  the  sun's 

was  46"  55',  and  at  1 1  h.  2T  m.  in  the  forenoon,  the 

BY    DOUBLB   AtTrrUDI 


Sun's  dcdinuiiiin 


he  oi>§ervattfHi  M  n 


33  As  the  time  a^ri-es  wiili  tlie  obsr-rvatioii,  the  •Ham 


^  EXAMPLE  11. 

Being  at  sea  i'l  Im,  -n'  19'  N.  by  account,  when  the  J 
elination  was  12"  16'  \.  at  10  h.  24  m.  A.M.  per  wticli,  ( 
alt.  of  sun's  cenire  wns  49' 9';  at    Ih.  lim.  KM-  " 
,  41'  59'.     Required  the  laiituJe  ? 
H.   M.    s, 
13     0  0 
10  24  U 

Alt.         Nat.  S.  I^t. 

1  36  0  i'J*  9'     756+2  Suns  dt-i 
1    14  O  51  59      787.W 


2  50  0  Diff.N.S.314 
I   25  0  Its  log.  ii 
0    15  0  Col.  of  mfl 


Ela.T. 
i  El.  T. 

Sub. 

Tr.  Ti.       I    10  0  Its  loj 
Ti.  i>.  W.    1   14  0  Log.  I 

Wat.  fast    0     4  0 
I  JJ.  S.  Sun'3  gr,  alt.  + 

K.S.  S.  mer.  all. 

Sun's  zen.  dist. 
Sun's  liccl. 


.  in  —  47  20  North. 

Here  the  latitude  found  by  conipntatiuu  may  \ie  reli«d  OD,  U  k  j 
differs  but  one  mile  from  that  used  in  the  operation. 

EXAMPLE  lU. 

Being  at  sea  in  iat.  50"  40'  North  per  account,  when  tli*  sun* 
.  declination  wai.  20"  O"  South,  at  lOh.  17  m.  A.  M.  per  watch,  tb«   \ 
Kun's  alt.  was  found  17°  13',  at  Uh.  17  m.  A.  H.  \v«-t  ■wUj^,  "w.'*»J^i 
kfbund  13"  41'.    i(€^air«d  Uie  Utkudei 


3066  the  n 
737 ft3        90    0 


SIS49   =  64  56 


—  S5 


i^ik 


aik 


-HS   METHOD  OF  riNDING  THE   LATITUDE. 

nes.           Alt.       N»t.  S,            Lat  ■  50"  40'     0.I9R0.1 
M.   s.                                        Deel.  20     0     0.02701 

17     0     17"  13'=29509                                       

17     0     19    41=33<J82           L<^.  ratio           0.22505 

0     0     Diff.N.S.  40S3           Itscom.Iog.       3^109* 

30    0    Its  log.  from  col.  half  elap.  time  is    a8S430 

I     O    Itscol.  of  mid.limecorrespondingto  4.72032 

3 1     0     From  noon,  its  log.  from  col.  of  rising  2.96067 

4:1     0                            log.  i-atio  sub.               0.22504      J 

12     0            544  N.  num.  of                           2.7356X      J 
331382  N.  S.  greatest  aJL  +                              1 

c        . 1 

1               34226  N.  S.  the  sun's  raer.  alt.  80»  \'.             M 

S£>N.                                                                                   "^^H 
i  latitude  differs  41  miles  from  that  by  account,  it  mil 

repeat  liic  operation,  using  the  lat.  kst  found  instead 
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EXAMPLE  IV. 

Being  at  sea  in  latitude  60^  (V  north  by  account,  when  the  sim 
was  on  the  equator,  and  conseciuently  bad  no  declination,  at  1  H. 
O  M.  P.  M.  per  watch,  his  altitude  was  28"  53',  and  at  3  H.  0  M. 
F.  M.  per  watch,  it  was  20*^  42'.     Required  the  true  latitude  ? 

Lat  60"  (y=a^0l03 
Dec.    0  0=0,00000 


Times. 
H.  M.  s. 

1  0     0 
3     0     0 

Elap.  T.   2    0    0 
i  El.  T.    1     0    0 

2  0    0 

T.  fr.  N.    1     0    0 
D.perW.  1    0    0 


Alt.  N.  S. 
28  .53=43303 
20  42  =  35347 

12956 


Lo£f.  ratio 
Its  loff. 


Its  log.  in  col.  of  i  Elap.  time 
Its  log.  in  col.  of  mid.  time 
Its  log.  from  col.  of  rising 


0,30103 

4, 1 1 247 
0,58700 


5,00050 


3,53243 
Log.  ratio   '0,30103 


1704  N.  num. 
48303  N.  S.  of  greatest  alt.  + 
90«  0' 


3,23140 


Nat.  S.  Sun's  mer.  alt.       50007=. SO   0  Sun's  merid.  alt. 

GO  0  I-atitude 
'JThe  latitude  by  computation,  coming  the  same  with  the  latitude 
by  account,  shows  that  the  latitude  by  account  was  right.  From 
the  foregoing  examples  it  is  plain,  that  the  operation  is  the  same, 
whether  the  sun  hath  north  or  south  declination.  And  it  will  be 
the  same  whether  the  ship  is  in  a  north  or  south  latitude.  It  is  also 
clear,  that  when  the  sun  has  no  declination,  the  secant,  rejecting 
the  index  of  the  latitude,  is  the  log.  ratio. 

EXAMPLE  V. 

Wanting  to  go  through  the  N.  Channel  among  the  Maldives,  and 
by  account  being  in  latitude  7^  40'  N.  the  declination  being  then 
22®  47'  N.  at  7H.  25  M.  40 S.  A.  M.  the  true  altitude  of  the  sun's 
centre  was  22®  SO',  and  at  10  H.  31  M.  48.  S.  A.  M.  it  was  found 
63®  40'.     Required  the  ship's  true  latitude. 

H.   M.  s.       Alt.      Nat.  S.     Lat.byac.    7®  40'  0,00390 
63®  40'     89623       Declin.       22  47    0,03523 

22  30     38268  i* 

Log.  ratio 

51355        Its  log. 


Times     10  31  48 
7  25  40 


Elap.  T.   3     6     8 
}  El.  T.    1  33  04 

3     1  50 


TrueT.  1  28  26 
T.  p.  W.  1   28   12 

W.slow  0    0  14 


Its.  log.  in  col.  of  i  elap.  time  is 

H.  M.  s. 
3     1  30 

Its  log.  in  col.  of  rising  is 

^  Log.  ratio 

6728  Nat.  num. 


90  00    89623 
Mer.  alt  74  29 


-N.  S.  gr.  alt. 


0,03918 
4,71058 
0,40363 

5,1534i 

3,8670» 
0,039 1 8 

3,82791 


96351  N.  S*  »uu\  laet.  iiVun'W^  a^ 


,   MElIiOD   OF    Fl.SDlNC    THE    LATiTi'DE 

■en.  dist.  15  31   N.  ] 

|lec].  22  47    N. 

I  7    IC    North. 

s  the  Tables  ^re  only  calculated  to  10  seconds,  the  log; 
fcrmediate  second  is  found  by  taking  the  difference  be- 
;.  next  greater  and  nest  less;  and  saying.  As  10  se- 
at difFerence,  so  is  the  given  seconds  to  iLe  differenne 
Irithms;  or,  if  it  be  any  even  psrt,  take  such  a  part  of 
Hce,  and  apply  it  to  the  next  less  logarithnii  but  in  theite 
a  few  seconds  are  nut  regarded. 

Second  Operation. 
Lat. 


lie    1  28  26 


I  m.  ait.      36j5H=7+ 29.    Hence  the  lat.  in  is  7"  Ifi' X. 
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Again,  if  the  ship  siiils  or  makes  towards  that  point  of  the  com- 
pass which  the  sun  bears  upon,  she  must  raise  tho  sun's  altitude  as 
many  minutes  as  the  miles  she  has  run  towards  it;  therefore  the 
miles  run  towards  the  sun  must  be  added  to  the  first  altitude;  but 
if  sailing  from  the  sun,  the  same  must  be  subtracted:  if  they  are 
but  few,  tiiey  are  not  worth  minding  ;  and  then  the  seaman  may 
make  a  very  good  estimation  bv  looking  at  ilie  log-board  only,  who 
by  that  will  be  able  to  ascertani  the  distance  sailed  to  or  from  the 
sun,  between  the  observations,  which  will  be  of  sufficient  exactness 
in  the  practice  of  navigation  ;  and  if  the  ship  makes  an  angle  with 
tbe  sun's  bearing,  it  ma\  be  readily  lound  by  the  Table  of  Difference 
of  Latitude  atid  Departure,  and  then  either  add  or  subtract,  accord- 
ing as  the  case  requires;  as  may  be  seen  in  the  following  examples, 
which  are  jnserted  for  tlic  benefit  of  those  who  require  a  greater 
degree  of  accuracy, 

EXAMPLE  VI. 

Suppose  a  ship  from  the  Bay  of  Biscay,  bound  to  the  English 
Channel,  in  a  brisk  gale  running  N.  by  E.  }  E.  per  compass,  at  the 
rate  of-nine  knots  per  hour,  at  10 H.  OM.  A. INI.  per  watch;  ob- 
served the  sun's  altitude  13^  18'  bearing  S.  i  E.  by  compass,  and 
at  I  H.  40  M.  P.  M.  per  watch,  the  sun's  altitude  again  was  found 
14  15,  the  latitude  by  account  being  49**  17'N.  and  the  suu*s  de- 
clination 23^  2S  S.     Required  the  true  latitude. 

Correct  1071  of  the  frst  Altitude, 

m 

The  time  of  the  first  obsen'ation  is  10  11.  0  M.  A  M.  and  of  the 
second  I  H.  40  M.  P.  M.  the  elapsed  time  is  J  H.  40  M.  and  the 
rate  of  sailing  is  9  miles  per  hour;  then  say,  by  the  Kule  of  Three 
As  1  H.  is  to  nine  miles^  so  is  3  II.  40 M.  to  3!^  miles,  the  distance 
run  in  the  elapsed  time. 

Agaiiy,  the  sun's  bearing  at  the  first  observation  is  south  i  E.  the 
opposite  to  which  is  N.  i  W.  or  J  point,  and  the  ship's  course  du- 
ring the  etap.  time  is  N.  by  E.  J  E.  1 }  points,  so  tlie  angle  of  ship's 
course  with  the  sun\s  bearing  is  21  points. 

Now  in  the  Table  of  Difference  of  Latitude  and  Departure  to 
the  course  2  J  points,  and  distance  33,  the  difference  of  latitude  is 
29  miles,  the  ship  sails  from  the  sun  :  therefore  from  the  first  ob- 
served altitude  13®  18'  take  i>9',  the  remainder  12®  49'  is  the  fir^ 
altitude  corrected,  which  is  to  be  used  iu  the  oper&tiou  as 
fuliowj : 


2D2 


BT  Double  altitudes.  20$ 

I.s{r.  ratio  0,22011 

K.  M.  s.    Diff.  N.  S.  24;!3  Its  log.  3,.^S5a6 
I  JO  0  Its  Jog.  (I,J35.5» 

0  Hi  0      Tirtie  answering  lo  .1,1)4166 


SO    0      1  40  0  Its  log.  in  cot.  of  rising       -T,')?!"!! 
11  37        '  Lxig.  ratio  mi,'220ll 


Zen.  dist.         72  2.'i  S.    '    5644  Nat.  num.  of  3,~ol59 

liecUna.  23  2S  S.     24dI5  NaL  siue  of  tlie  greatest  alt. + 

Tr.  lat.  48  55  N.     30259  N.  S.  mer.  all.  17"  ,-)T. 

This  latitode  differing  only  two  miles  from  tliat  in  the  above 
computation,  it  may  be  <le[)eit(led  upoH  as  the  true  latitude. 

EXAMPLE  VII. 
A  ship  sailing  N.E.  hulf  F.  by  compass,  at  the  rate  of  nine  knots 
an  hour,  at  0  H.  3 1  M.  40  S.  P.  M.  per  watch,  I  found  the  attitude 
ef  the  sun's  lower  limb  28"  20'  above  the  horizon  of  the  sea,  th.? 
eye  being  elevated  twenty  feet  above  the  surfece  of  the  water,  and 
the  sun's  bearing  by  compass  being  at  tin:  same  time  S.  by  \V". 
and  at  2  H.  58  M.  20  S.  F.  M.  by  watch,  tlie  allicndc  of  the  sun's 
lower liti^  was  IS**  41'  above  the  horizon,  the  e^e  being  elevated  ■ 
as  before,  and  the  latitude  by  account,  at  the  timr  of  cbc  last  ob- 
servation, was  48''  5'  north,  and  the  declination  111*"  17'  southi  Re- 
Suired  the  true  latitude  at  taking  the  last  observation, 
irst  observed  alt.  sun's  lower  hmb  26°  20^  ISecond  ditto  16°  41' 
Refraction  to  be  subtracted  2  3 

Correction  for  refraction  2S  18  16  3d 

Dip  of  the  horizon  subtracted  4  4 

^p.  alt  S3  14  16  34 

Sun's  semidiamet^r  added  0  16  0  Id 

Correct  altitude  of  sun's  centre        28  SO  16  50 

Correction/or  the  first  Altitude. 

The  time  of  the  first  observation  0  H.  31  M.  40  S.  P.  M.,  of  the 
lecond  2  H.  58  M.  20  S.  P.  M. ;  so  the  elapsed  time  is  2  H.  i!6  M. 
to  S. :  the  rate  of  sailing  is  nine  miles  per  hour.  Then  as  I  H. : 
)  miles : :  2  H.  26  M.  40  S. :  22  miles,  the  distance  run  in  the 
elapsed  time. 

Again,  the  sun's  bearing  at  the  first  observation  is  S.  by  W.  the 
^posite  point  to  which  is  N.  by  E.  or  1  point. 

The  inip's  course  during  the  ela-  time  is  N.  £.  |  £,  or  4i  pti. 
io  the  angle  of  the  ship's  course  with  1  „ , 

thesuosbesno^u  ^    >P   ' 


1 
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ei)f  (lifiiirence  of  Itttif.idennd  depanure,  lo  ill?  course 
iJ  dtstaiice  22  miles,  the  ailleruiit:!;  oi  laliLude  is  IT 

iti«  Kliip  sails  from  tlic  sun. 
e,  fii-stol)servt;daltitu(tt;2S«30'— 17'=:28'  13' the  first 

i\v  to  be  used  in  thp  o]>mitio[i. 
M.S.       All.             N.S.    Lat.  by  ac.  48''    5'   0,17519 

1   40     28"  1.3'        +7281   Declin.          IS    17     0,01178 

8  20      16  50         2S95[) 
Log.  ratio                   11,186^7 

6-10     Diff.  N.S.  18:i22  Itsiog.                         4,3e2a7     > 

3  20     Itslog.  froHicoI.  of  i  ciaps.  time           0,50232     * 

G  27     In  col.  of  mid,  time  fovrespondiiig  to  4,95226 

:J     7     Its  log.  fi-om  col,  of  rising                        3,01704 
Log.  ratio                                  0, 1 81,97 

0  ■  (J                             (uH     N.  uumb.  of            2,83097     " 
3  -10     N.  S.           47CI59 

1  20 
3    17 

a     3\. 
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compass.  At  2  H.  5$  M,  20 S.  P.  M.  his  altitude  wa?i  K."  i,o',  the 
beigtit  of  the  eye  2Ci  feet,  his  declination  being  then  13"  17'  S,  and 
theliititude  then  bv  account  47"  37'  X.:  the  ship's  course  during  ihe 
elapsed  time  was  N.E.  (viiii  lier  larboard  tacks  on  board,  sailing  at 
the  rate  of  six  knots,  and  ma<le  half  a  point  lee-wav.  Wliat  lati- 
tude was  she  in  wiiud  thi'  last  aitittidc  was  taken  ?  Answer  ■1.7'' 3+'  >.'. 

By  the  ship's  course  per  cumpass  is  to  be  understood  its  course 
made  good ;  Ice-way,  it  any,  being  first  alloived ;  or  ihttcoursi?, 
by  compass,  corrected  for  the  !fe-way  only,  but  not  fur  ine  varia- 
tion. Had  the  variation  of  ilie  compass  been  ap])iied,  both  to  tbe 
ship's  course  and  the  sun's  bearing,  it  would  not  hare  made  any 
difference  in  the  operation  or  result,  as  the  angli-  formed  liy  them 
will  always  be  the  same,  whether  ilicy  arc  bolh  estimated  Lv  the 
compass,  or  when  the  variatioii  is  allowed  uii  huiii. 

This  method  of  finding  the  latitude  is  of  excellent  use,  since, 
there  are  so  many  circumstances  at  sea,  which  denv  the  opjKirtn- 
nity  of  having  the  sun's  meridivtn  altitude ;  and  as  the  Icnowing  the 
true  latitude  is  of  the  greatest  consequence,  especially  in  coming 
into  the  English  channel,  &c.  where  there  are  frequent  obstruc- 
tions of  clouds,  every  seaman  ought  to  be  ready  at  determining 
his  latitude  by  this  method,  whenever  an  opportunity  offers,  lest 
he  should  not  see  the  sun  upon  the  meridian. 

NoTB.  The  nearer  to  noon  the  observation*  are  taken,  the  better; 
provided  the  elapsed  time  he  not  mnch  less  than  half  the  interval,  j 
of  time,  when  they  are  both  taken  on  the  same  side  of  noon  ;  nor 
much  greater  than  once  and  half  the  greater  interval,  when  takea 
on  different  sides  of  noon. 


To  find  tkeh.vTirvDR  by  one  Altitude  of  the  Sun,  -when 

the  'i'ime  is  not  more  distant  than  one  IloiirJ'rom  A'oon. 

RULE. 

To  find  the  true  Time. 

VV  HEN  the  sun's  declination  and  complement  of  the  latitude 
re  both  north  or  both  south,  their  sum,  but  if  one  be  north  and 
he  other  south,  their  difference,  is  the  meridian  altitude. 

From  the  natural  sine  of  the  sun's  meridian  at titud«,  subtract  the, 
atural  sine  of  the  observed  altitude. 

Then  add  together, 

Theloe.co-secaiiiof thecomp.ofthelat.l     .     ...     ,    , 

Theloi.secant  of  the  sun's  <rcclinatio.,,r'y^"  ^''^"^  '"''^'^". 
id  the  common  logarithm  of  the  ditl'erence  of  natural  sines,  into 
le  sum.  The  suiii"of  these  three  logarithms  being  found  in  the 
>lumn  of  rising,  the  hours,  minutes,  and  seconds,  corresponding  to 

will  be  the  true  time  from  noon  when  the  attitude  was  taken. 

EXAMPLE. 
Being  at  sea  latitude  50"  4'N.  fay  account»  wVicn  xW ixitf  s  ^«,- 
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s  20"  south,  at  U  H.   17  M.  A,  M.  per  watcli,  sun's 
10'.     Required  the  true  time. 

39  56N.                        Co-sec.     0,15254 

20  00S.                         Sec.           0,02701 

la.WNat.  sine340n3 

-^ L.  ra.       0,2!9S5 

i:^  loNat.sineSSeSJ                                            A  .| 

438Com.  L.  2,64147            B.  M.  «. 

Log.  ill  col.  of  rising          2,86102  is  =00  21  311 

Tnie  time  at  sea         1 1  32  ^3 
e  true  lime  previous  to  the  observation,  t«  find  the 
tiludc. 

Iicr  the  logarithm  found  in  the  col,  of  rising,  answering 
es  and  seconds  the  sun  had  to  rise  when  ilie  altiiude 
nd  the  secant  of  the  supposed  meridian  altitude  from 
e'index  being  increased  by  5*)  subtract  the  log.  ratio, 
er  is  the  log.  sine  of  the  change  of  altitude  from  tlie 
rvation  to  noon  ;  which,  being  added  to  the  observeU 
e.s  the  sun's  meridian  altitude. 

of  rising  of  27  M.  38  S.  2,8(il02         Obser.  alt.  19.40 
alt.  19"  56'  +  5  Index    5,02G.9:}        Cha.  of  alt.  +  16 

^^^^^^^^^^TSST^^T^^I^^^^ 
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EXAMPLE  in. 
Being  at  sea  iit  iat,  39"  23'  norlli  by  account,  sun's  declination 
CO" 41'  north  at  26  M.  28  S.  P.M.  sun's  alt.  was  71°  lO'.    Required 
tbe  true  time  and  latitude  at  the  ship. 
Comp.  Iat.  5C3.:*2N.  Co.sec.    0.11239 

Deciination20,4lN'.Nat.siiie94G7'l-  Secant     0.023!>3 


Sup.in.alt.71.1.3      Nat.shie  &46-lt;  L.  ratio     0.I4I32 


28  Coni.IoK,  1.44716 


Obser.alt   71.10 
Chan.  alt.  3 

Log.incol.of  risingis  =  1.5«848  =  6  30T.T. 

T.mer.  alt.  71.13  Log:.sec.sup.mer.alt.+     5.49216  [at  sh. 

Zen.  dist.     18,47  S.  7.08064 

Declination20.4lN.  Subtracting,  ratio  0.l4i:!'J 

Lat.  in  39.28N.  L.  sineclian.  ofalt.Sin.  o.L)JJ32 


IH.  TbetluiudMrocileteriuininjliDic  mitch  Oic  waicli  <Iifi<'n  from  nppareni  (ime  tnd  lietur 
be  nken  in  Tbetnoniia^,  orrvenUiK,  wlien  ihtmn'iiliitmii'  cWwi  iiuf  vxiivl  ii<lrqn-n. 

3d.  An  i^rror  in  riic lUiTOstd  Ciiiuili  can  (n»ke  \'ttj  iiitiH  illHcrciicii  in  iliPrlunjjcofBlti. 
(ude;  ind  ihc  tmrrc  tlir  altiiiulc  it  taken  iii  noiin  thi-  Ifciiit  ii>  liiid  iIik  (haiip>  ofittitiiilp. 

Hi\.  Tliii  Dirilwil  a  nor  m  lii:  i!c[vni)nl  on  ilmuK  thr  npp.imit  limv  excrnl  hi  Iiobc  fiom 
noon,  and,  in  ionic  in9>iiiir''s,  ncitilipii;  incli  Ma  iliiimli^i  t:<k<n  nr-u  iht  cqiiaioci  or  wlien  llie 
meridiinaliitade  iiretd]  ''iD  Hrgrea)  imr  a  then-  ninch  iii'r:L^i:ni  fi»  lira  mc^liikl,  orlhm  of  ihe 
Irinblpiiltiruilaibi^rr,  liiice  ihcre  bgeucnllj  a  clciir  Lorizmi,  und  rvru^ucDtly  a  mnidkin  alii- 
'  luk  U  easily  oboined. 

Tojiiid  the  LatiUidn  !ij/  ike  McrhUun  A'Jitade  of  the  Moon. 

To  the  longitude  of"  the  giien  place  in  tinie  add  the  number 
Voni  (T.XVl.)  contS[Jonding  to  that  longitude,  and  the  daily 
ariation  of  the  moon's  passage  over  the  meridian  on  the  given 
lay,  (Nau.  Aim.  p.  vi.)  if  the  longitude  be  west;  bnt  subtract  the 
um  if  the  longitude  beca^^t:  the  sum  or  dilFereucc  wilt  be  tHe 
imc  at  Greenwich  when  tite  moon  was  on  the  n)crldian  of  the 
[iven  place.  , 

In  page  7th  nf  the  month  in  the  ahiviiiack,  find  the  moon's 
emi-diiiineter,  and  horizontal  parallax,  ai  the  nearest  noon,  or 
lidnight,  to  the  reduced  time,  wiiitli  will  In-  su(!it;ii';;ily  accurate 
)r  the  purpose  of  finding  the  latitude.  For  parallax,  see  the  uSe 
f  the  sextant. 

Take  the  diffi:rence  bef.vcen  the  moon's  scmidianioter  and  dij), 
nd  add  it  to  tin;  obs^-rved  altitude,  if  the  lowjr  limb  was  observed, 
ut  subtract  ihcir  sum  if  the  upper  limb  wasobMerix'd  ;  the  bum  or 
ilKereiice  will  be  the  apparent  altitude  of  her  contrr. 

From  the  proportional  losiwitbm  of  the  moon's  hori7.onta.\^>i'a-V- 
ix,  increasing  its  iiides   ny    10,       '  "'     '  "      ~"  '* 


subtract    \Vk  \'^'X-  c.o-'^w^  "A 
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the  moon's  apparent  alt.,  the  remainder  will  be  the  prop.  log.  of 
the  moon's  paralliix  in  altitude,  from  wliich  take  her  refrnctroo, 
the  diHerence  will  be  a  correction,  which,  being  added  to  the  ap- 
parent altitude,  will  give  the  true  altitude  of"  her  centre  :  hence 
the  zenith  distance,  to  which  apply  her  declination,  and  yon  will 
have  the  latitude. 

Note.  The  moon's  declination  is  set  down  in  page  the  (ith  of  the 
month  for  every  noon  and  midnight  in  the  Naiiiical  niinanack. 

Thercfore6iid  the  declination  fiirihe  nearest  no6n  iind  midnight, 
both  before  and  after  the  reduced  time,  and  take  the  drlfcrence. 

From  {!'.  XVIII.)  take  out  the  numbi-r  corresponding  to  the 
bouts  at  top,  and  tb<!  minntes  in  the  left-hand  cohiinii,  with  the 
time  at  Greenwich,  with  which  njujiiply  the  difference;  from  the 
product  cut  off  four  fitjures  from  liie  right  hand,  the  remainder  is 
a  correction  to  be  added  to  the  declination,  if  increasing,  but  sub- 
tracted if  decreasing)  tLe  result  will  be  the  declination  at  tha 
given  time. 

KXAMPLE  I. 

Suppose,  on  Sep.  16,  isio,  in  longitude  45"  W.  llie  altitude  of 
the  moon's  lower  limb,  when  on  the  meridian,  south  of  the  ob- 
server, should  he  60°  43'  0",  the  eye  being  23  feet  above  the  sea. 
Kequired  the  latitude. 

The  longitude  45"  west  turned  into  time  equal  to  3  hours,  and 
the  correction  6  m,  from  (T.  XVII.)  added  to  15  h.  12  m.  the, 
time  the  moon  passes  over  the  meridian  on  the  given  day,  givea  IS 
h.  la  m.  time  at  Greenwich. 

Hot.  par.     S7'2I"P,L.  10,4967  Moon's  oh.  alt.  GO"  43' 0*     ' 

App. alt.  60  58  L.co-si.     9,ti874  M.sem.dia.15  3S1  4    112 

'  Dip  —     4   30  i . 

Par.inalt.=:27  55  P.  L.        809a  60  51  58 

Refrac.     —      23 


87  52     Cor.  of  the  moon's  all.     + 


27  3-i 


iigtit       ]2*25N.    Truealt.  61    10  30 

23  52  N.     Dec.  12" -25'  90 


Moon's  dec.  midnight 
Do.  at  n< 


Diftin  12honrs  1.27+  Zen.dist.     28  40  30 

Then  1.27  x  by  ,5250  (T.  XV 111.)  gives       +46 

Moon's  dec.  at  reduced  time 


13   II  13  II     ON 

Latitude  41  51  SON 

EXAMPLE  II. 
Suppose,  ooPec.  1 4,  1810,  ill  longitude  eO^Mrf,  the  altitude  of' 
the  taooit'svppcrUmh  should  be  observed,  when  on  the  meridiiui, 
eaug  llitfl  »omli,  5*"  30',  the  eye  20  feet  above  the  sea.  Ilet^uired 
e  tattiade. 


THE    M£U1D1aN    ALTITL'DE   OF    A    PLANET.  211 

longitude  60"  east  in  time  equal  to  4  hours,  less  the  cor- 
don 3  m.  t'omid  in  (T.  XVIl.)  subtracted  from   15  b.  I  j  m. 
dnie  the  moon  passes  over  the  meridiaa  ou  the  given  day, 
ives  L I  h.  23  m.  time  at  Greenwich, 
.par.     54' IS"?.!..  io,,'J209  Moon's  ob.  alt.  54^30'  tf 

.alt.54''9    0  co-si.     9,7676  M.sem.dia.l4'48">  ,.,, 

, Dip     —       4   17  J"    '"^^ 

iualt.  31   46  P.  L.  7533 

iefirac.    —     41 

31     5       Moon's  cor.  to  be  added  + 


[con's  dec.  at  noon        15°  33'  N. 
I  midnight  14  26  N. 


I5''33'0"N. 


I 


54 

19 

29 

SI 

5 

54 

50 

34 

90 

35 

9 

26  3 

14 

29 

ON 

'7'=C7'  xby  yJSfi  ] 

give3  64'=l°4'(T.XVm.)  j 

[con's  dec.  at  reduced  time  14  29  oN.  Lat.  49  33  26N 

To  find  (he  Latitude  /ij/  the  Meridian  Altitude  of  a  Planet. 
In  page  4ih  of  the  month  in  the  Nautical  Almanack,  are  given 
;  declinations  and  limes  of  the  planet's  passage  over  the  mert- 
in  of  Greenwich  every  six  days. 
Reduce  the  longitude  into  time,  and  add  it  to,  or  subtract  it 

,  the  times  of  their  passage  over  the  meridian  of  Greenwich, 

icording  as  the  longitude  is  east  or  weal :  the  sum  or  diSerence 

"*  be  the  time  they  pass  themeridiauofthe  place  of  observation: 

ect  the  obseri'ed  altitude  for  the  dip  and  refi-action,  with  this 

•ected  altitude  and  declination  find  the  latitude. 

EXAMPLE  I. 

iSappose,  in  longitude  15"  west,  on  Dec.  19,  1810,  the  meridian 
titnde  of  J  npiter,  when  south  of  the  observer,  should  be  59°  1 2', 
e  eye  being  elevated  22  feet  above  the  surface  of  the  sea,  and 
e  latitude  be  required. 

,<By  tlie  Nautical  Almanack,  Jupiter  passes  the  meridian  of 
reenwidi  that  day  at  y  h.  33  m.  afternoon  ;  and  1  h.  the  longi- 
de  in  time  added  to  it,  gives  10  b.  33  m.  the  time  of  bispassaije 

the  meridian  of  the  place  of  observation. 
Mer-  alt.     59"  12'    O" 

Dip  4'  30"  +  Refra.34"  5     4 


5'^     6  56 
90      0     0 

Zen  dist. 
Dtcl. 

30  as     4  S 
17  29     ON 

•.^:^;:^H|    ^^^^^^^^^^H 
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EXAMPLE  IT. 

.  in  lat.  by  account,  47"  12'N.  and  Ion.  15"  W.  tonnd 
!ish  Channci,  and  bavlng  had  no  observation  for  several 
id  the  meridian  altitude  of  Venus,  bearing  south  of  nie, 
lie  eye  being  elevated  2:2  feet  above  the  horizon,  and 
.ion    23"  5  i"o"  S.  '  Required  the  latitude. 

Mer.  alt.     18=  !5'    o" 
i"  +  Iieffa.  2'5S''     00     7  22 

True  alt.     IS     7  38                                         -. 

Zon.  di^^t.     -il   .12  22  S                                           • 
Decl.           2:i  ,11     OS 

Lat.              43      1    22  N 

A 

S'DIVM  OF  NAUTICAL  ASTRONOMY.  ^ 
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Example  I. 

\t  what  time  will  the  stjir  Arc- 

tunis  be  on  the  meridian  of 

Greenwich,  Dec.  I,  1810? 

H.  M.  s. 
A.returus  right  asc.      14    6  39 


33 

6 

ri'i 

ic 

2T 

53 

21 

38 

4ii 

12 

Example  II. 
At  what  time  will  the  star  Vir- 
gin's Spike  be  on  thenrcr.  uf 
Greenwich,  Sept.  I,  ISiO? 

K.    M.    S. 

Virffin's  Spike  right 


Sim's  rigfctasc. 

13  14 
10  39 

T2 

5> 

The  star  citlminatcs       2  St 
Sothattliestar  SoicaVirgi 
or  Viffriii's  Spike,  comes  to 
nicri'lian  of  Greenwich  at 
minutes  after  t'^c  in  the  aft 

7 
hc 
er- 

noon. 

In  the  morriihg  9  33  46 

That  is,  the  star  Arctnrns  will 

be  on  the  mer.  of  Greenwich  39 

nin.  after  nine  in  the  morning. 


To  find  tvhat  Slay  comes  on  the  Mn-td^frn  at  a  gi'vni  Time. 

Rule.  Add  the  lime  from  noon  to  the  sun's  right  ascension, 
he  sum  will  be  the  rightascejtsionofthcstiir  required  tube  known  ; 
ook  in  the  table  of  the  star's  right  ascension,  and  find  whni  .star's 
igbt  ascension  agrees  with,  or  comes  nearest  to  it ;  and  that  is 
he  star  required. 

Example  I. 
would  know  what  star  will  be 
otlVhemeti^ian  of  Greenwich 
'  Kb'Out  ten  at  night,  Jan.  26, 
1810.  .  H.  M.  s. 

>asc;forftooniJan.2e,20  33  23 
id  forlO  h.  more  2 

given  time  10  F.M.  10    0    0 


30  35  23 


Example  II. 
What  star  will  be  upon  the  mcr, 
of  Greenwich  SO  minutes  past 
4  A.M.  May  10,  1810? 


O  right  asc.  May  lOal  ; 
noon  and  for  16  H. 


more  given  time  16 
hours  30  min.  from 
noon  of  the  10ih=l6  30 


Answeriuff  nearly  to 
Altair 


'Id  3<>  3D 


early  answ.  to  Sirius  6  33  23 

Having  found  the  time  of  the  star's  coming  to  the  meryiiftn  by 

e  foregoing  method;  in  order  to  determine  whether  you  havw 

served  by  the  right  star,  observe  the  following  rules: 

1st.  If  the  latitude  in  and  declination  be  of  the  same  nanict,  sub- 

ct  the  declination  from  the  latitude,  the  diff.  subtracted  from 

'  gives  the  latitude. 

Id.  Ifthelat.  and  dec.  be  of  contrary  names,  add  the  dec.  to 

t  lat.  the  sum  subtracted  from  90*  gives  ihe  alt.  of  the  star 

]aired. 
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Example  I. 

■^Vhat  will    be  the  altitude  of 

Ar<yijrii>4  at  Greenwich  when 

OOt'iemiTiclianJan.SS,  ISIO? 

ti.  M.     s. 

Lat.  of  Greenwich  51   2S  40N. 

*  Dechuatiun         20  to  34X. 


■¥  Altitude 


5S  41   64 


EXAMPLB   11. 

What  will  be  the  altitude  of  ti 
atar  Virgin's  Spike  at  Green- 
wich, Sept.  I,  1810? 

H,  M. 

Lai.  of  Greenwich  51  28  40H, 
■r-  Declination  10     y  51 


Gi  :ss  31 


-;-  Altitude 


1  21    : 


O/lhe  CeleMial  Globe. 

The  Cf!L'!.tiaI  Globe  is  a  round  body,  upon  the  surface  of  which 
13  represented  the  concavity  of  the  heavens;  that  is  to  say,  aright 
line  beiii:;  dniwn  Irom  the  eye  of  the  spectator,  placed  at  its  centra 
through  any  star  thereon  represented,  will  point  to  the  same  stac 
in  the  heavens;  whence  it  follows,  that  the  celestial  globe  being 
elevated  to  the  latitude  of  a  given  place,  the  sun's  pla[:e  in  tho 
ecliptic  hrciiigbt  to  the  brazen  meridian,  and  the  hour  index 
the  upper  twelve,  by  turning  the  globe  round  to  any  given  hour, 
all  the  stars  represented  on  the  globe  will  point  to  their  « 
spondinc  stars  in  heavens;  thus  exhibiting  all  the  stats  atti 
time  visible  above  the  horizon. 

From  these  data  the  following  problems  may  be  solved. 

PROBLEM  L 

Required  the  lime  of  rising,  passage  over  the  meridian,  an< 
setting,  of  the  star  Regulus,  on  the  &\h  of  Jan.  1 S 10,  ia  lat:  531 
north. 

First,  elevate  the  pole  as  many  degrees  above  the  horizon  a 
oorrespond  with  the  given  latitude,  which,  in  this  instance,  is  53 
north  :  then  look  in  the  horizon  for  the  day  of  the  month,  whici 
IK  the  6th  of  Jan.  oppo&ite  to  which  stands  1 6"  of  Capricorn  ;  fini 
.Ifi"  of  Capricorn  on  the  ecliptic,  and  bring  it  to  the  eastern  aid 
cif  the  brazen  meridian ;  set  tlie  hour  inde\  to  the  upper  twelve 
then,  by  turning  the  globe  round,  you  will  find  the  star  Regulu 
rises  18  minute;^  before  eight  in  the  aficrnoon,  comes  to  the  men 
di;in  10  minutes  hiiforc  tliree  in  the  morning,  and  sets  S  miDUtei 
before  tea  in  the  forenoon. 

PROBLEM  TI. 
Required  the  altitude  and  azimuth  of  the  star  Regulus,  ^t  elen 
o'ciook  in  the  afternoon  of  the  6th  of  January. 

The  sun's  placebcing  brought  to  the  htawyj  meridian,  as  befoi 
and  the  bour  index  set  at  twelve ;  scretv  the  quadrant  of  altitui 
in  the  zc;iith,  or  over  62",  counted  on  the  brazen  mgridian, 
,   tbe  equinoctial;  turn  the  globe  to  the  westward,  till  the 
'   '  t  poiau  to  ele\-en  \  tUeti  Uj  tiic  r\itadra[it  of  altitude 


A   COMPENDIUM   OF    SAUTICAI.   ASTftONOMy,  215 

|l  centre  of  the  &t3r,  and  you  will  fifid  its  sltitiide,  counted  on 
gmdiiated  edge  of  the  quadrant,  30",  and  lU  azimuth  18"  east, 
;rly;  that  is,   I08",  reckoned  from  tlie  north  point  of  the 

may  the  time  of  rising,  passage  over  the  meridian,  and 

,  of  any  star,  together  with  its  altitude  and  azim'ith,  be 

But  as  ships  are  seldom  provided  tvith  globus,   ife  sitall 

lavour  to  work  such  problems  as  are  necessary  for  seamen  to 

»,  by  the  plans  subjoined  to  this  18th  edition. 

The  firiit  plan  divides  the  celestial  globe  into  two  equal  parts, 

'  northern  and  i he  southern  hemisphere,  extending  from  the 

nociial  to  each  pole.     Upon  the  eqainoctial  is  marked  in  time 

1  degrees,  the  right  ascension,  bei^inning  at  the  first  point  of 

&)(   and   reckoning  to  the  eastward,  including  360",  or  "t 

fs. 

The  declination  is  reckoned  in  des^rees,  beginning  at  the  equU 
lial,  and  counting  towards  each  pole,  ending  at  90'. 
[Tie  ecliptic  begins  also  at  the  first  point  of  Aries,  and  end'*  at 
ira,  extending  in  the  norihern  hemi<:phere  nearly  23"  28'.  The 
IT  part  of  it  begins  at  Libra,  extenos  nearly  23°  28'  tioutlierly, 
ends  at  Aries  again.  On  this  circle  arc  marked  the  ttvelve 
*  of  tfa«  zodiac,   in  which  may  be  found  the  sun's  place  for 

Pday  in  the  year.     From  this  it  is  clear,  any  star  may  be 
f  whose  right  ascension  and  declination  are  known. 
EXAMPLE  L 
Eeqnired  to  find  the  star  Regu)us. 

.mur  Table  XV.  where  you  will  find  the  star's  right  ascension 
CJ"  33'  30",  and  declination  i2°  53'  29"  N.  nearly. 
ay  a  ruler  from  the  pole  over  the  right  ascension;  take  the 
nation  in  your  compasses,  and  set  it  off  by  ihe  side  of  (he 
from  the  equinoctial,  and  that  wlU  give  the  place  of  the  star 
ired. 

EXAMPLE  11. 
Bquired  to  find  the  star  Aldebaran. 

liter  Table  XV.  where  you  will  find  the  star's  right  ascension 
■t°  15'  3f>;  and  declination  ItJ*^  7'  8'  N.  nearly. 
ly  a  ruler  from  the  pole  over  the  right  ascension ;  take  the  de- 
Ition  in  your  conipaiscs,  and  set  it  off  by  the  side  of  the  ruler 
I  the  equinoctial,  and  that-  will  give  the  place  of  the  star 
ircd. 

EXAMPLE  in. 
inired  to  find  the  star  Antaves. 

ableXV.  before  directed,  find  the  star'srighlascension  and 
inatJon^  which  in  this  instanoe  is  ii+ 1"  26'  Sff'  right  ascension, 
ideclinaiion  95"  59'  51"  S.  nearly. 

'  ly  a  ruler  from  the  pole  over  the  right  ascension ;  take  the  de- 
Ition  in  your  compasses ;  set  noil  along  the  ruler  Cvon\  •'~' 
Itioctia!,  and  it  will  give  ciie  star's  place  as  te(\u\vci^. 


xlna^J 
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jertLon  of  the  cclestiiil  glwbe  upun  the  plane  ol  th« 
siilucient  for  ihe  purpose  of  finding  the  stars  in  either 
,   independent  of  the  other.     But  a.s  it  may  in  many 
i  netossary  to  trao>:  the  relative  situation  of  the  stare  in 
[iheres,   another  plan  has  been  subjoined^  whicii,   it,  is 
11,   luf^ether  with   the  foregoing  one,  ans>((6r  every 
e  uiaritier  may  find  himself  in. 

erv  diibcuk  to  liiy  di)wn  a  sphere  on  a  plane,  the  fo!>  _ 
hod  baa.  been  su^eested.;  that  is,  by  laying  down  the 
on  a  pUne,  and  tile  liour  circles  ewended  in  the  same 
as  the  degrees  on  the  pquinwiial,  having  th^  distance 
rtorth  und  south  c^ipan(led.  BO  as  to  corrcspqad  nearly 
jirclgs  upon  the  elobc.  iisulf,  by  vyhiqh  means  the  right 
id  declination  wdl  cut  each  other  at  right  atjgles;  ibe 
fd  from  the  first  poini  of  Aries,  and  the  latter  from 
iiiaL,  eitiier  north  or  south,  Uavinjithe  ecliptic  laid  down 
ruier  plan.     This  plan  heing  laid  flat,  pointing  N.S. 
show  the  face  of  the  heavens.     The  right  ascension 
tion  of  a  star  being  giv^n,  it  may  easily  be  found  by 
ler  over  tlie  right  ascensiou,  and  lajting  the  degree  o! 
in  the  compasses,  and  laying  it  off  from  thp  equinoc- 
le  ihe  ruler.     To  prove  u^bich,  l^t  ijs  tnakt  use  of 
'  the  three  foregoing  ejcamples.     Thus,  by  laying  a 
the  right  ascension  of  ReKil^W.  w^'Ch  is  IW"  :J3'  30"» 
tb«  declination  13"  53'  £0'  N.  in  your  compasses,  and   . 
Fli\  iIk-  rnJer,  counting  from  the  equinoctial,  you  will 
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2(1,  RequircJ  to  know  the  star  Aldebaran,  Nov.  25,  1810. 
By  the  foregoing  rules,  I  find  that  the  star  Aldebaran  comes  to 
the  meridian  at  0  h.  22  iii.  52  s.  in  the  morning.  For  farther  satis- 
faction, I  compare  his  altitude  with  my  hititude;  and  further,  I 
find  the  star  Capella  bearing  N.  by  E.  J  E.  distant  about  30*^;  Be- 
telgeux,  E.S.E.  29'^;  Bellatrix,  S.E.  |  E.  21«  ;  and  Pleiades,  W, 
N.VV.  150. 

3d.  To  know  the  star  Pollux.  Find  the  time  of  his  coming 
to  the  meridian  as  before,  when  you  will  see  the  following  stars, 
viz.  Acubens,  bearing  S.  E.  easterly,  distant  26^ ;  Procyon  8.  22^; 
and  Castor  N.  W.  by  W.  5^ 

4tb.  To  know  the  star  Regulus.  Find  the  time  of  his  cnl- 
niitiating,  as  before;  and  further,  you  will  see  the  two  stars  in 
the  constellation  of  the  Great  Bear,  called  the  Pointers,  in  the  fol- 
lowing bearings,  viz.  the  Lower  Pohiter,  N.  by  E.  4j^'  ;  Dubiie, 
or  the  Upper  Pointer,  N.  *  E,  SO'* — N.  B.  A  line  drawn  directly 
through  the  Pointers  leads  within  a  degree  of  the  north-pole  star. 
5tb.  To  know  the  star  Virgin's  Spike.  Find  the  time  of  her 
culminating;  and  further,  you  will  see  the  stiir  marked  a,  in  the 
constellation  of  the  Cross,  bearing  S.  by  \V.  distant  about  53^; 
and  a  bright  star  amongst  the  Oars,  marked  /S,  bearing  S.S.W.  7 1'*. 
6th.  To  know  the  star  Antares.  Find  the  time  of  his  culmi- 
laiingy  as  before;  and  further,  you  will  see  the  star  Zubeneig, 
)earing  N.  W.  by  W.  2[)^  ;  and  Zubenesch,  W.  by  N  -J  N.  30^. 

7th.  To  know  the  star  Altair,  or  a  Aquilae.  Find  the  time  of 
lis  coming  to  the  meridian,  as  before  directed  ;  and  further,  you 
vill  see  the  star  Lyra,  bearing  N.  N.  W.  westerly,  distant  about 
;6%  and  Has  Alagus,  W.  by  N.  46%  j^^s  Algelhi,  W.  by  N. 
lortherly,  52^ 

8th.  To  know  the  star  Fomalhaut,  in  thfe  mouth  of  the  Southern 
^ish.  Find  the  time  of  his  coming  to  the  meridian,  as  before  di- 
ected ;  and  further,  you  will  see  the  bright  star  in  the  tail  of  the 
Vhale,  marked  3,  bearing  E.  N.  E.  i52^;  Achernar,  S.E.  by  S. 
V^ ;  and  a  star  in  the  preceding  wing  of  the  Crane,  marked  h, 
earing  S.S.W.  21<>. 

9th.  The  star  Markab,  or  a  Pegasi,  will  be  known  by  finding 
le  time  of  his  culminating,  as  before ;  and  further,  you  will  see 
le  star  Denib,  bearing  N.  W.  by  N.  4G** ;  Alderaimin,  N.  by  W* 
W.  52^' ;  and  Scheat,  N.  13". 

The  bearing  and  distance  of  a  great  number  of  the  princi- 
il  stars  are  here  given,  making  those  from  which  the  moon's 
stance  is  computed  in  the  Nautical  Almanack  severally  the 
cus.  These  directions  may  with  ease  be  reduced  to  practice, 
'  taking  the  distance  with  a  sextant  or  quadrant,  and  the  bear- 
g  by  the  compass,  allowing  the  variation. 
Obser\'ing  these  rules  will,  in  a  short  time,  render  seamen  ex- 
Tt  in  knowing  the  principal  fixed  stars. 

N.  B.  The  method  of  knowing  the  planets  is  giveu  \\\  vVvvi  \^.  • 
ription.  Table  XX. 
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It  is  necessary  iiere  to  pi-cmlse,  ibat  there  are  three  diTigions 
of  lime  tn  u*i:,  the  Civil,  the  Agtronomical,  and  llie  Nautical. 
'Hie  cl>tl  day  begins  at  midnight,  and  ends  at  the  midnight  foU 
lowing,  being  divided  into  two  equal  parts  of  is-hoiirs  each ;  the 
lirst  12  beinij  marked  A.M.  that  is,  ante  meridiem,  or  befbnS 
noon  ;  tlie  latter  1 2,  P.  M.  that  is,  post  meridiem,  or  afternoon. 
This  division  of  time  is  most  generally  used. 

The  Astrcitomical  Day,  so  called  from  its  being  used  by  astro- 
nomers, begin*  at  the  noon  of  the  civil  day,  and  continues  to  liio 
noon  of  the  civil  day  following  (the  hours  being  counted  in  re- 
gulnr  succession  from  l  to  24)  so  that  the  first  part  of  the  astrono- 
mical day  is  the  last  part  of  the  civil  day  ;  and  the  last  part  of  the 
Bstrrinomical  day  includes  the  first  part  of  the  civil  dayfoflowinij. 

The  Nautical  Day,  in  use  amongst  seamen,  is,  in  one  respect, 
the  direct  reverse  ot  ll»e  asironomical  day,  as  it  ends  when  th* 
asTTonomical  day  begins.  This  it  has  in  common  with  the  ctvi, 
day,  that  it  isdividedinto  two  eijual  parts  of  12  hours  each, 
the  first  tTuclve  hours  are  marked  P.  M.  and  the  latter  IS  A.  Wi 
An  exmiiple  will  best  illunratc  lliis.  By  the  s«a  reckoning,  Tuts- 
day  begins  immediately  after  meridian  on  Monday;  afi  occur-, 
rences  happening  from  Monday  noOn  to  midnight,  though  lb« 
first  part  of  TuewJiiy  by  the  nautical  reckoning,  are  murked  at 
hiippcning  al  such  an  hour  1'.  M.;  and  all  occurrences  happening 
from  mtiSnight  to  Tuesday  mon,are  marked  us  happening  at  auct" 
an  hour  A.  M-  Thus  it  appeaTt  ihsi  the  hours  in  ibe  nautical  daj 
aiv  regnlalcd  hy  the  civil  day,  hut  the  nautical  diiy  itself  begin 
12  hours  before  the  civil  day.  I  iiave  bfien  ihc  more  exiriicit  oi 
this  subiect,  as  t  do  not  reiiiemijer  to  have  seen  it  clearly  cluci- 
daictl  in  any  book  of  navig.tlimi  extant,  h'rom  uhat  h;i3  beei' 
said,  it  *ill  appear,  rhnt  the  noon  of  tin-  civil  day,  the  j!eginniti| 
of  the  astronomical  dr.y,  and  ibc  end  of  the  nanticarSay,  laki 
place  at  the  same  time'. 

The  diHerent  kinds  of  time  are   two,    mean   and   appsTtol 
Mean  lim«  is  that  shown  by  «  cloclf  or  watch,  regulated  to  mci 
solar  time.     Apparent  time  is  reckoned  from  ihe  jjatsage  of  tl 
•QR  over  the  nif^ridian  of  any  place.   Mean  and  apporent  time 
comvtimt^  differ  from  each  otlter  near  a  ^narrer  of  an  btHir,  owi 
to  the  irregularity  of  the  earth  m  her  orbn,  or  the  variation  in  I 
inclination  of  hcf  axis.     This  difference  i«  called  the  eauattoo 
tim^',  and  is  contiiined  in  pge  ?,  in  the  Neu.  Aim.     It  is  on[; 
rufini^lie  to  take  notice  of  it  in  determining  tite  longitude  by: 
Ml, . -keeper,  hut  not  in  any  other  namical  observation,  Ss  ll 
^.  '.:u!iiifiii&  in  the  N'au.Alm.  %n:  aA^^Ui^  xo  s.'^^iweni. loua. 
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Tojbid  the  Apparent  Time  by  equal  Altitudes  of.  the  Sun. 

Take  the  sun's  altitude  at  any  convenient  time  in  the  forenoon, 
2,  3,  4,  or  5  hours  distant  from  the  meridian;  set  down  the  ahi- 
tude  with  corresponding  time  by  watch  exactly ;  set  the  index 
to  the  same  altitude,  and  wait  till  the  sun  comes  to  that  altitude  in 
the  afternoon;  note  the  time  by  watcb ;  half  the  sum  of  these 
two  times  is  the  apparent  time  shown  by  the  clock  or  watch,  when 
the  sun  was  on  the  meridian  of  that  place.  But  it  must  here  be 
obserred,  that  if  die  change  of  declination  be  considerable  durins: 
the  elapsed  time,  it  must  be  allowed  for,  by  adding  tlie  diflerencc 
to,  or  subtracting  it  from,  the  second  altitude,  according  as  it  is 
increasing  or  decreasing*  Lest  that  an  altitude  taken  in  tbe  fore- 
noon, cannot,  by  the  interposition  of  the  clouds,  have  a  corre- 
sponding one  in  the  afternoon,  it  is  advisefable  to  take  several  in 
the  forenoon,  in  order  to  secure  a  corresponding  one  iu  the  after- 
Doon.-  And  if  -several  equal  altitudes  can  be  taKen  on  both  sides 
of  the  meridian,  it  will  be  best  to  find  the  noons  for  each  pair, 
and  the  mean  of  all  the  noons  thus  found,  for  the  true  noon. 

EXAMPLES. 


May  SO,  1810,  suppose  that  at 
8  h.  40  m.  in  the  forenoon,  and 
3h.  16  m.  afternoon,  by  watch, 
the  sun  had  equal  altitudes,  and 
the  going  of  the  watch  be  re- 
quired ? 

H.  M. 

Add  t(^cther     1 2    0 

S  40 
3   16 


2)23  56 


i  gives  noon  per  watch     11  58 
True  noon     -      -      -12    0 


right 


March  17,  1810,  suppose  at 
8  h.  Urn.  foren.  and  at  3  h. 
58  m.  32  s.  aftern.  you  have  equal 
altitudes  of  the  sun.  Required 
the  goin^  of  the  watch  ? 

The  distance  of  the  time  from 
noon  when  thefirst  alt.  was  taken, 
is  3  h.  49  m.,  and  the  daily  de- 
crease of  decl.  at  this  time  is  23' 
41"=  1421",  which,  multiplied 
by  half  th«  number  correspond- 
ing to  3h.  49  m.  (T.  XVlll.) 
cut  off  four  figures  to  the 
hand,  leaves  226" zr 3'  46'. 

Hence  tbe  index  of  the  qua- 
drant must  be  set  3'  46^^  forward 
on  the  arch,  to  correspond  with 
the  morn.  alt.  whence  the  watch 
.  I  will  be  found  4'  4G'  too  fast. 

Here  it  is  supposed  that  the  ship  is  lying  to,  or  m«ikes  no  way 
through  the  water ;  but  if  she  is  sailing  to  or  from  the  sun,  proper 
allowance  must  be  made  for  her  running  during  the  elaj^sed  time. 

To  find  the  Apparent  Time  by  the  Sun^s  Altitude, 

Find  the  ship's  latitude  and  longitude  by  account,  at  the  time  of 
observation,  by  carrying  the  reckoning  forward  to  that  time. 

With  a  quadrant  well  adjusted^  take  the  altitude  oC  tAi^  ^nxcC^ 
lower  limb. 

2¥  2 


Watch  slow     - 
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I  difi'ereiicc  between  the  semi-diameter  and  dip  of  the 
Id  iitld  it  to  the  observed  altitude  j  the  sum  will  be  tlie 
yut  altitude. 

Idiffercnce  between  the  sun's  refraction  and  parallax 
d  subtract  it  IVom  the  aiiparerit  altitude  ;  the  re- 
Q  the  true  altitude  of  the  sun's  centre  ;  hence  the 


ship's  longitude  into  time,  and  either  subtract  it  from, 

the  time  per  watch,  acfordiug  as  it  is  east  or  west; 

difference  will  be  the  reduced  or  supposed  time  at  the 

?  Nautical  Almanack,  page  2  of  the  month,  for  the 

lion  on  tljL-  iioon  im mediately  preceding,  and  the 

Idiutely  folkiwing  the  reduced  time,  and   find  their 

If  tlic  reduced  time  tiike  out  the  number  (T,  XVIII.) 
g  to  the  hours  at  tup  and  miuiites  in  the  left-hand' 
!i  which  multiply  the  diff,  of  decl.  cut  off  four  figures' 
It  liaiid  of  the  product,  the  remainder  is  the  correc- 
ded  or  Buhtracted  according  as  the  decl.  is  increasing 

_r,  the  result  is  the  decl.  or  reduced  time  at  the^ship ; 

!cl.  find  the  polar  distance  ;  tlien  add  together  the  zcn. 

and  poliir  dist,  into  one  sum. 
|fthis  sum  subtract  the  zenith  distance,   noting  the 

.1  remainder;  then  add  togellier. 
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account,  the  altitude  of  the  sun^s  lower  limb  should  be  found  to  be 
15®  45',  the  eye  being  18  feet  above  the  surface  of  the  sea,  and 
the  true  apparent  time  when  the  observation  was  made  were  re- 
quired ? 


Obs.  alt.  sun's  1. 1. 
Semi.l5'52"l  TN 
Dip      4    4/^ 

15^45'   o" 
iflF.-|-0   11   48 

Lat.     -        -         - 

Co.  lat. 

Sun's  decl.  May  7  th 
Ditto        -        8th 

Diff.  in  24  hours     • 

16'32"X,3278eive» 
Sun's  decl.  7th  May 

True  dec.  for  Ion.  and  time 

• 

Polar  dist.        -        -        - 

/•^"  !!-'  r     ^€68  rad. 
-     -     -     Co.  see.  J  . 

l/3g.  sine 

Log.  sine 
Sum  4  log. 
Ipg.  co-6i.  1  Horary  angle 

in  time          -        -        - 
Time  at  ship  per  vrxtch 

Watch  slow 

1 

5 
16  42 

25 

23 

39©  ^4^     o" 
90       0      0 

50       6      0 

Ap.  alt.  sun's  1. 1. 

Rcfipa.3'l7''lril 
Pkr.     0    8  S 

15  56  48 
iff.— 0     3     9 

15   53  39 
90     0     0 

16     42    2)N. 
16     58    55N. 

Suo*8  true  alt. 

0    16    33 

Zenith  diit. 

• 

74     6  31 

II.    M.  S. 

5  30  32 

e  -f-  3  22     0 

Tune  at  ship 
Loi^.  W,  in  timi 

16  47 
90     0 

4S 
0 

Reduced  time 

7   52  32 

73   12 

12 

Co.lat. 
Polar  dUt. 
Zen.  dist. 

50     6     0 

73  12    12 

74  6  21 

• 
• 

• 
• 

0,11511 
0,01893 

Sum 

4  Sura 
Zen.  dist. 

2)197  24  33 

98  42   16 
74     6  21 

9,90496 

Remainder 

24  35  55 

41  32  22 
2 

9,619^)8 

-     2)1'.»,7-IH.JS 

9,«>7119     ( 

11           ft«        f 

Houran^ 

83     4  44 

.•>  ^2  ni 
-     5  im  .M 

-       0      1    47 

Note. — By  turning  the  long.  W.  into  time,  (T.  XVI.)  iiiu] 
adding  it  to  the  time  at  the  ship,  gives  tlie  reduced  time,  7li. 
52  m.  32  s.  and  the  difference  of  declination  between  the  7th  aiiii 
8th  of  May,  is  16'  32"  =  992*,  which  muhiplied  by  \)2781,  a 
number  found  in  T.  XVIII.  corresponding  to  3  h.  36  m.  Ids.  half 
the  reduced  time  from  the  product;  cut  otFfour  figures  from  the 
right,  the  remainder  5'  25"  is  the  correction  to  be  added  to  the 
dec.  for  May  7,  gives  the  true  declination  at  the  reduced  time. 
Or  it  may  be  worked  thus  : 

As       24h.  =      1440m.     ..     Log.  6,84164  co,  ar, 

U  to  16'  32'  =         992"  ..     Log.  2,99651 

So  is  7h.  52m.  32"=      472ai.  ,533     Log.  2,67444 


Tq  325",3     =      i'aS'!, 


•• 


Log,2,5\^5^ 
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f  the  reduced  time  be  aiiy  even  part  of  24,  u  i,  j, 
such  aiiqaot  part  of  the  daily  diff.  of  decl.  aiid  apply 

ci.  of  Use  last  noon  ;  the  sum  or  diff.  will  ba  the  trutt 

uced  time. 

EXAMPLE  II. 
hat  in  the  forenoon,  or  A.M.  on  the  10th  of  October, 
5 1"  30'  N.  and  long.  52"  E.  the  alt.  of  the  sun's  lower 
be  found  u  under,  the  ejc  being  1 8  feet  above  tka 
tie  sea,  and  the  true  apparent  thne  of  the  day  were 

H.   M-             Alt. 

20  14.          I2''28'Ut.        -          -              .SI*  SO*    0' 

20  19          13    20                                            00      0     O 

20  30         14    51                                            — 

— Co.  lat.     -      -              S8    30     0 

Sun's  dec.  Oct.  9th      6     7     2S   ■ 

20  21          IS    33       Ditto                  10th      6    25  5SS 

Diff.  in  24  hours          0  2251 

16  53 

^"iDiff+Oll   59'^^'^'"  ^    ''°*^e'''^'        ^^     ^ 
4  J  "'°"+"  "  ^^  Dec.  Oct.  9,  at  n.        5     7     2 

■ 

TBK  TIHB  AT  GEA. 


Hour  uigle 


H.    M.   S. 

in  time  from  last  mid.  8    0  16 

Time  per  watch        3  21     O 

Watch  fast  0  14  4* 


As  the  time  is  before  noon,  the  sine  of  half  the  sum  of  the  logs. 
is  tftVen  and  doubled,  which  gives  the  hour  angle,  reckoned  from 
the  last  midnight ;  for  there  seems  to  be  no  necessity  for  taking 
the  CO.  sine  ot  half  the  four  logs,  unless  the  observation  be  made 
in  the  afternoon. 

Another  Melhod  o/fiiuk}ig  ike  Apparent  Time. 

RULE. 

When  the  sun  or  star's  declination  and  complement  of  latitude 

are  both  north,  or  both  south,  their  sum*,  but  if  one  be  north, 

and  the  other  south,  their  dit^ercnce  is  the  meridian  altitude. 

From  the  natural  sine  of  tlie  sun  or  star's  meridian  altitude,  sub- 
tract the  natural  sine  of  the  true  altitude. 

Then,  the  sum  of  the  log.  co-sec.  of  the  comp.  of  the  lat.  the 
log.  sec.  of  the  sun  or  stars  decl.  rejecting  their  indices,  and  the 
log.  of  the  ditference  of  the  natural  sines  being  found  in  the  co- 
lumn of  rising,  ijne  hours,  minutes,  and  seconds  corresponding  to 
it,  will  be  the  true  time  from  the  noon  when  the  altitude  was 
taken.    We  shall  work  the  two  foregoing  examples  by  this  method, 

EXAMPLE  L 
Co-latitude      50"    &    0"N.        Log.  co-sec.  1  011511 

/■  less  rad.  ^ 

Sun's  decl.        16   47  48  N.         Log.  sec,       J  0-01393 

Meridian  hit.     66  53  4H  N.  sine9i!)B0 

True  alt,  lb  S3  39  N.  sine273:i6 


Diff. 

nat. 

sines 

6460G  Its  n.jr. 

4- R 1027 

In  col.  of  rising  gii 

res  true  time  5  h.  32'  20' 

th« 

iLpi>. 

time  P.M.  of  th 

e  given  day 

differing  l" 

fro. 

I.lh%. 

4-94431 

other  method. 

EXAMPLE  II. 

Co-latitude       38^ 

30' 

O'N. 

Ug.  co- 

sec. 

h- 

0-20535 

1. 

Sun's  decl.          6 

23 

07  S. 

Log,  sec 

0-00 

.  Meridiaaalt.     32      6    £3  N.  sine  53161 

Trnealt.  IS    41    18  N.  sine  2S6ti4 

Diff.  nat.  sines 

H.    M.  S. 

In  Colamo  of  rising  gives  3  53  48  4.f>T%.'?a 


29497        Its  log.   4-46978 


Kl 


NKIV    METHOD    OF  FtMDlNG 


Cornispoiniin^  tn  3h.  53'  48",  llie  apparent  time  fram  nooj 
wliich  suliiractc!]  from  12,  leaves  8 h.  6'  13",  Qie  apparent  time  q 
the  morning  observation. 

^4  QticstUm/oT'  Exercise, 

At  sea,  April  18,  i8iO.  in  lal.  45"  37'  \.  and  Ion.  50"  19'  Wj 
from  Grconwicb,  ai  4  h.  20'  aO",.  P.  M.  per  watch,  thu  all.  of  tlift^ 
■lur*  lower  limb  was  found  25"  20'  30",  the  eye  of  ihc  ubscrrotl 
being  20  feet  above  tlie  surface  of  the  aca.  Refjuired  tbe  apparent  I 
time  of  oljservaiioii  ? 
Answer, 


Watch  too  fast  0 


Tdjlnd  the  jippaiTiit  Tme  hu  the  Alli'lude  nf  a  fired  Star, 
Ctirreirt  tbe  ubaeived  altitude  for  the  dip  and  refraction.' 
Find  the  siiip's  latitude  by  account,  at  the  time  of  observation. 
Find  the  star's  right  ascension  and  declinaiion  in  T.  XV. 
From  half  llie  sum  of  tbe  zenith  distance,  co-tatitudc,  audpntar 

distance,  subtract  tiie  zenith  distancfe,  noting  the  half  sum  and' 

mainder. 

Then  half  the  sum  ofthe  lop.  co-sec.  of  co-latitude  ;  log.  co-sec. 

Iof  polar  distance;  log.  sine  ^f  the  half  sum  ;  and  the  log.  stiie 
the  remainder  will  be  tha  loff.  co-stne  of  half-boiir  angle,  and  whoa 
d  oubled,  yon  will  have  the  hour  ani^le.     Turn  this  hour  angle  im<i 
'  time,  and  apply  it  to  the  Biar's  rijjht  ascension  by  subtracting  it, 
when  the  star  is  east  of  the  meridian,  or  adding  it  wlieh  it  is  west 
of  the  meridian,  their  sum  or  diflereiice  will  be  the  right  agceot- 
sion  of  the  mid-heaven,  or  meridian. 
From  the  i-ijjht  ascension  of  the  meridian  (increased  by  2-1  ifi 
necessary)  subtract  the  sun's  ri^ht  ascension  the  preceding  noon 
.  at  Greenwich,  taken  from  page  2d  of  the  month  in  the  Naniical 
Almanaiik,  the  reniuiiulcr  will  be  the  apparent  time  at  ship  newlyJ- 
To  this  tit#*pply  the  Inngitude  of  tlie  ship  from  Greenwich 
tamed  into  tini«;,  by  adding  it  when  it  is  west,  or  subtracting'  it' 
when  it  IB  cast,  the  Num  or  difference  will  be  the  apparent  time  o^ 
the  observation  nearly  bythc  meridian  of  Greenwich. 
Then  the  dailv  variation  of  the  sun's  right  a.scension,  multiptinl 
by  a  number  in  T,  XVIIl.  corresponding  to  half  the  app.  lime, 
cut  off  fonr  figures  from  the  right  hand,  the  remainder  is  a  ni 
berof  minul^s  and  seconds,  ivhich,  subtracted  from  the  above 
time,  leaves  the  correct  npp.  time  at  sliip. 
FNAMPLE  1. 
Suppose  on  Sept.  7,  IRIO,  in  lat.  7"  •JS'  south,  and  Ion.  SO"  18'' 
east  of  Greenwich,  the  altimdc  of  the  star  Procyon,  beuigtfaea 
tAst  of  tlie  ineridiati,  sUonUl  be  68"  ir.',  and  the  cje  13  feettbnv* 
be  tarfuce  of  the  »ea.    Rc<\uiteOi  x^e  «u«  uwe( 


THE   TIME   AT   SEA. 


S2S 


Starts  obs.  alt.  28°  16'    O"  90°    O' O' 

Ref.  1'  46"  7  Sum.       —        5  50  Star's  dec.  1810    5   42  54  N. 

Dip.  4      4    j  ^ 

Pol.  dist.  95    42  54 

Star's  true  alt.  tS  10  10 


Lat. 


CoJat. 

Polardist.     95    42    54 

Zen.  dist.     61    49    50 


90°    Of    0''       90    0    0 

7    45     0        61  49  50 

ZD. 

82°  15'    0'  Co-sec. 

Co-sec 


Sum  2)239  47  44 


Half  sum     119  53  52 
Zen.  diit«      61  49  50 


Rem. 


56     4  02 


Sine 


Sine 


0.00399 
0.00217 


9.9379« 


9.92874 


IH      <«0°  15' 

2 


Ho.ang.  60  30    = 


H.  M.  s. 

4   2 


Star's  right  ascension     '72921 

Right  ascen.  of  men      3  27  21 
Increased  by  24   0  0 


Sum  4  logs.      2)19.87288 


Co- sine 


9.93644 


H.  M.  s. 
S.'s  right  asc.  Sept  7,  1 1  1  38 
Ditto  Do.  8,  115  14 


Daily  difference 
3.36  X, 6004  gives 


0  3  36 


2    9 


27  27  21        Time  at  ship  16  25  43 

S/s  right  asc.  at  noon  11    1  38       Cor.  subtracted  0   2   9 


16  23  34 
12    0    0 


Time  at  ship  nearly      16  25  43       True  time 
Ship's  long.  30^  18'^E.  ^ 

in  time  2   1  12  ».  

■  ■     ■  Afker  midnight  4  23  34 

TLat  Green w.  nearly  14  24  31  

EXAMPLE  il. 

Suppose^  on  April  14,  1810,  in  lat.  48*'  56'  N.  Ion.  66^  W.  the 
observed  alt  of  Aldebaran,  when  west  of  the  meridian,  should  be 
22°  24' 29'',  the  height  of  the  observer's  eye  21  feet  above  the  sur- 
face of  the  sea.    Inquired  the  true  apparent  time  tt  ship  ? 
Obs.  alt.  star  Aldebar.  22°  24'  29" 

DiJ*'?  If  }Sum  -        6   41    Starts  dec.  1810    W  7'  8^' 


Star's  trat  Alt 


22    17  n 


a« 


I  HE    t-liNAR   6B4Efi,VATIONS. 

H.    M.  S. 

Star's  right  asc.  UlO     4  25     «    , 

"   (y   0'                so*   tf   0'             90"  ff  b" 

56     0       Dec.           16       7      8       Alt.       22  n    4S 

Polar  diSt.     73    62    52  Zen.dist.  67  42     12 
4     0    Co-sec.  0.18248 
m  52    Co-sec.  OX)174B 
42  12 

39  04 

19  32  Sine     9.99Q38 

+2>  12 

37  20  Sine     9.602S3    g's  right  aso.  Uth      1  S8  82 
Ditto               15th      I  32     3 

Daily  difference         0    3   41 
n'    Go-sine  9.90130 
2 
H.    M.  8. 

22=         4    57  28     3'  41"  X.5119gives             T  53" 
asc.              4  25    2 

,                                                            II. 'M.   8. 

jjie^^i^^U^Am^im^Uliii^^^^^*^^^ 
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f«ction  of  instruments  for  tneasuring  th«  angular  distamce,  and  the 
insufficient  knowledge  of  Uie  moon's  true  pUce,  it  coulilnot,  in  hU 
time,  be  brought  to  tiie  degree  of  accuracy  to  which  it  is  at  present 
arrived. 

These  difficuhiesare  at  leni^tb  hiippily  surmounted  by  the  inven- 
tion of  Mr.  Hadley,  in  producing  bis  Quadrant  and  Sextant ;  anJ 
by  the  ingenuity  of  Professor  Mayer,  of  Gottingen,  who  has  suc- 
ceeded in  constructing  tableit  agreeing  tQ  tjie  oioon'i.  motion  iu 
every  part  of  her  orbit,  with  surprising  exactness. 

Finding  tiie  diBTerence  of  longitude  between  any  two  places,  may 
be  reduced  to  the  problem  of  finding  the  difference  of  time  between 
two  places.  For,  aa  it  Is  evident  tbat  the  sun  passes  over  a  wUul^ 
ciicle  of  the  earth,  or  360",  in  24  hours,  it  foiloAS  that  the  dif- 
ference of  time  between  the  noon  of  one  place  and  aiiotlier,  will 
always  be  the  same  proportional  part  of  24  hours,  astlie  diHerence 
«f  their  longitude  is  of  360".  And  the  diferena-  bflwsen  ani/  two 
given  instants  of  time  will  be  in  like  propurliim.  For  if  an  observer 
knew  that  at  the  same  instant  that  it  was  two  o'cloclc  in  ihe  after- 
noon under  tlie  meridian  where  ho  wai^,  it  was  only  mid-day  at 
another  place,  it  would  be  clear  he  was  30"  to  the  eastward  of  the 
given  place  :  since  24h. ;  I2h. : :  360" ;  30",  and  the  longitude  is  east, 
since  tfie  time  at  the  place  of  observation  is  latest. 

To  ascertain  the  djtference  of  longitude  between  the  first  meri- 
dian and  a  given  place,  the  angular  distance  of  the  moou  from  the 
sun  orti  fixed  star  is  to  be  observed.  Forasthediiitanceof  themooti 
from  the  sun  and  several  fixed  stars  east  and  west  of  her  is  given  in 
the  Nautical  Almanack,  for  every  three  hours,  calculated  for  the 
meridian  of  the  Boyal 'Observatory  at  Greenwich,  it  is  clear  tfavt 
the  distance  between  tiie  saute  objects  being  observed  at  any  other 
place,  the  time  at  Greenwich  may  be  deduced  therefrom,  which, 
compared  with  tlie  apparent  time,  pointsout  the  dilier^nc.e  of  lime, 
and,  consequently,  the  difference  of  longitude,  between  the  two 
places. 

As  the  angular  distance  of  objects  is  conceived  to  be  measured 
from  their  centres,  the  observed  distance  must  be  cleared  from  the 
effects  of  parallax  and  refraction,  in  order  to  obtain  the  true  dis- 
tance. For  effecting  which  purpose,  the  following  methods,  by 
—J^r.  Lyons  and  Mr.  U  itchelt,  aie  the  most  in  use. 


^^E  Tke  iidccssaiy  Preparations  for  working  a  Lunar  Observation. 

Ist.    To  reduce  the  lime  at  ship  to  the  time  at  Creeawich. 
Turn  the  longitude  of  the  ship,  carried  forward  to  the  time  of 

Iobservatiou,  inio  time,  by  allowing  15'*  for  every  hour,  and  add  it 
to  the  time  at  ship,  if  the  lungitmle  he  west,  or  subtract  it  if  it  be 
gWt ;  the  sum  urditierence  will  be  the  supposed  time  at  Greenwich, 
■bicb  call  reduced  time. 
Sad.  To  correct  the  uhscncJ  allitu'!' 


w 


I 
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Take  the  sun's  semi-diameter  from  page  2  of  the  month  in  the 
Nautical  Almanack,  from  which  subtract  the  dip  of  the  horizon ; 
the  remainder,  added  to  the  obser^-ed  altitude  of  the  lower  limb,  or 
the  sum  subtracted  from  the  observed  altitude  of  the  upper  Hmb,- 
will  give  the  tnte  altitude  of  the  sun's  centre. 

From  the  suu's  refraction  take  his  parallax  in  altitude,  the  re- 
mainder will  be  the  correction  o(  the  sun's  altitude.  This  cor- 
rection, subtracted  from  t  lie  apparent  altitude,  will  give  the  true  al- 
titude of  the  sun's  centre. 

If  a  star  has  been  observed,  from  the  observed  altiliide  subtract 
the  dip  of  the  horizon,  the  remainder  is  the  star's  apparent  alti- 
tude, from  which  take  the  refraction  iuiswcring  to  tliat  altitude, 
the  remainder  is  the  star's  true  altitude. 

3d.  To  correct  Uie  observed  altitude  of  the  moon. 

Take  the  moon's  semi-diameter  and  horizontal  parallax  from' 
page  7  of  the  month  in  the  Nautical  Almanack,  for  the  nearest' 
noon  and  midnight  before  and  after  the  reduced  time,  and  find 
.  their  difference,  which  multiplied  by  the  number  found  in  Table 
XVIIf.  corresponding  to  the  hours  and  minutes  of  reduced 
time,  gives  a  number  of  seconds,  which  being  added  tothe  moon's 
semi-diameter  at  the  noon  or  midnight  immediRiely  preceding  the 
reduced  time,  if  it  be  increasing,  but  subtracted  therefrom,  if  de- 
creasing, the  sum  or  difference  will  be  the  moon's  semi-diameter 
at  the  time  of  observation.  To  the  moon's  semi-diameter,  thus 
corrected,  add  the  augmentation  answering  to  her  obser»ed  alti- 
tude, the  sum  will  be  the  moon's  true  Bemi-diamcter :  when  the 
reduced  time  is  any  even  pan  of  12  hours,  as  *,  i,  i,  or  ),  such' 
parts  of  the  difference  of  the  semi-diameter  >)nd  horizontal  parallax 
inaybe  taken  and  applied  as  above,  without  being  at  the  IrouWe 
ofworkingby  the  number*  in  Table  XVIII. 

From  the  moon's  true  seinh-diameter  subti'nct  the  dip  of  the 
lorizon,  the  remainder,  added  to  the  ob^terved  altitude  of  fha' 
lower  limb,  or  their  sum  subtracted  from  the  observed  altitude  of 
the  upper  limb,  gives  the  apparent  altitude  of  her  centre. 

To  obtain  the  correction  of  the  mooh's  alliiude,  proceed  aj^ 
follows : 

Having  taken  out  the  horizontal  parallax  at  the  noon  and  mid' 
night  immediately  before  and  after  the  reduced  lime,  and  hnvinif 
found  their  difference,  as  before  direcitd, 

Multiply  it  by  the  number  found  in  Tabic  XVIII.  corre- 
sponding to  the  nnurs  and  minutes  of  reduced  time)  gives  a  num' 
ber  of  minutes  and  seconds,  whiuh,  being  added  or  subtracted  from 
the  horizontal  parallax,  at  iJie  noon  or  midnight  imuiedintely  pre- 
cedingtberediicedtime,  accord  ing  as  it  is  increasing  or  decreasing; 
the  suii^  or  d  ifference  will  be  the  moon's  horizontal  parallax  at  tbft) 
reduced  lime.  r 

To  tlie  prop.  log.  of  the  moon's  horizontal  i^arallax  add  tho' 
Jag.  wcaiit  itiss  radius  of  the  moon's  apparent  altitude,  the  tum- 
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I  b«  the  prop,  log,  of  the  moon's  parallax  in  altitHdei 
m>m  which  take  the  refractiun,  the  remainder  will  be  the  correc- 
tion fnr  ihe  iDoon'^  altitude. 

4th.  To  correct  the  observed  distance. 

To  the  observed  distance  of  the  son  and  moon's  nearest  limbs, 
odd  both  their  semi-diameters,  and  the  sum  will  be  the  apparent 
distance  of  their  centres. 

To  the  observed  distance  of  the  moon  from  a  star,  add  the 
moon's  serai -diameter,  if  her  nearest  limb  was  taken,  but  subtrjict 
it  if  her  farthest  limb  was  taken,  the  sum  or  diB'erence  will  he  the 
ipparent  distance. 

Note.  There  ttre  12  pages  in  each  moath  in  the  Nautical 
Umanack. 

The  sun's  declination  is  found  in  page         II. 
The  sun's  semi-diameter  IIT. 

Pie  moon's  semi-dia.  and  horizont.  parallax  VII. 
|e  distance  of  the  moun  from  the  sun,  Slc.  Vin.IX.X.XI,Xl!. 


VBtng  the  apparent  Altitude  of  the  Objects,  and  their  apparent  Dii' 
tance,  lajindtheir  true  Distance,  by  Mr.  Lyon's  Method, 

Ut.  Add  togetlier  the  prop,  log.  of  the  correction  of  the  sun  or 
r's  altitade,  the  log.  co-sine  of  the  sun  or  star's  apparent  alti- 
le,  the  log.  si[ie  of  the  apparent  distance,  and  the  log.  cu-secaac 
ihe  moon's  apparent  altitude;  their  snm  (rejcciiiig  3U  in  the  in- 
t)  will  be  the  prop.  log.  of  the  first  arch, 
fed.  Add  together  the  prop.  log.  of  the  correction  of  the  sun  or 

c's  altitude,  the  co-tang,  of  the  sun  or  star's  apparent  altitude, 

ilog.  tan^.  of  the  apparent  distance;  their  Kuni  (rejecting  20 

he  index)  will  be  the  prop.  log.  of  the  second  arch. 

Take  the  difference  between  the  first  and  second  arches,  which 

1  to  the  apparent  distance,  if  less  tiian  90",  and  the  first  arch  be 

Bter  than  the  second,  but  if  it  be  less  subtract  it. 

Jut  if  the  dist.  be  more  than  90",  adding  both  arches  to  tbi; 

larent  dist.  will  give  the  dist.  corrected  for  the  refraction  of 

I  or  star. 

Id.  Add  together  the  prop.  log.  of  the  correction  of  the  moon's 

lude,  the  log,  co-siue  of  the  moon's  apparent  altitude,  the  log. 

B  of  the  dist.  corrected  for  the  sun  or  star's  refraction,  the  loi;. 
tBec.  of  the  sun  or  star's  true  altitude ,  their  sum  (rejecting  30  in 
f  index]  will  be  the  prop.  log.  of  the  third  arch, 
♦lb-  Add  togethertheprop.log.of  the  correction  of  the  moon's 
parent  altitude,  the  log,  co-tang,  of  the  moon's  apparent  olti- 
le,  the  log.  tang,  of  the  disf.  corrected  tor  the  sun  or  star's  re- 

ttion ;  their  sum  (rejecting  20  in  the  indexj  will  be  the  prop.  log. 

the  fourth  arch. 

ke  the  difference  between  the  third  andfouttViavcVves,  a.\\i^\A^- 

Iract  it  from  Ihe  distance  corrected  for  ilie  svin  ot  ^lat'  'a  tilt«.v,wj'a» 
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if  less  thAO  90,  and  tbe  third  arch  be  greater  than  the  fourtk  ; 
or,  add  it  to  the  distance  corrected,  if  the  fourth  arch  be  greater 
than  tbe  third;  but,  if  the  distance  be  more  than  90",  the  sum  of 
botharches  must  besubtracted  from  it;  and  the  sum  or  difference 
will  be  the  distance  corrected  for  the  sun  or  star's  refraction,  and 
the  principal  etfect  of  the  moon's  parallax, 

In  Table  XXVI,  look  for  this  last  corrected  distance  in  the  top 
column,  and  the  correction  of  the  moon's  altitude  in  the  left-hand 
side  column ;  take  out  tbe  number  of  seconds  that  stand  under  the 
former  and  opposite  to  the  latter. 

Look  again  in  the  same  table  for  the  corrected  distance  in  the  top 
colDmn,  and  tbe  principal  effect  of  the  moon's  parallax  in  the  left- 
hand  side  column,  and  take  out  the  number  oi  seconds  that  stand 
under  the  former  and  opposite  the  latter.  The  difference  belweeii 
these  two  numbers  must  be  added  to  tbe  corrected  distance  if  less 
than  90",  but  subtracted  from  it  if  more  than  90"; 

The  sum,  or  difference,  will  be  tbe  true  distance. 


Having  the  true  Distance  and  Time,  to  determine  thr  LonsUude. 

In  the  Nautical  Almanack,  amon^  the  distance;  of  the  objects, 
look  for  the  computed  distance  between  the  moon  and  the  other 
object  observed  on  the  given  day  ;  if  it  be  found  there,  liie  time  at 
Greenwich  will  be  at  the  top  of  the  column,  but  if  it  falls  between 
two  distances,  as  it  yeoeralfy  will,  take  the  difference  between  the 
distances  that  stand  immediately  before  and  after  the  computed  dis- 
tance, and  also  thedifference  between  tbe  distance  standingbefore 
it  and  the  computed  distance. 

Then  take  the  propurrional  logaritlim  of  the  first  difference 
which  is  the  ditlerence  in  three  hours,  iiid  the  proportional  loga- 
rilhm  of  the  second  dilfcrence,  which  isthc  difference  between  the 
computed  distance  and  the  di»tance  hefori*  it. 

The  di  fferencir  between  these  two  logarithms  will  be  the  propor- 
tional logarithm  of  a  number  of  hours,  minutes,  and  sfciiuds,Huich 
being  added  to  the  time  standing  over  the  first  distance  in  the  Nau- 
tical Almanack,  will  give  the  true  time  at  Greenwich. 

Thr  difference  between  Green wleb-tiuiL'  and  tJiat  .at  the  ship 
tunieil  into  longitude,  will  be  the  longitude  in,  at  the  time  the* 
ob.icrvaiion^  were  mndc,  which  will  be  cast  if  the  time  at  the  ship 
be  greater  lh;in  that  at  Urueiiwicb,  but  if  it  be  less,  the  longitude 
will  be  w&)t. 

Or  tbe  proportional  part  of  lirae  may  be  found  by  sayinc; 

As  the  first  difFerenire:  isto3bour«;:  to  is  the  second  difik'rence 
:  toaproportimial  part  oftim<",  which  being  added  as  above  directed 
wilt  give  the  true  time  ai  Greenwich. 
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«f  the  book,  be  taken  out  at  the  nme  time,  both  in  the  tint  and  second  ptrt  of  the  operation. 

Thus,  the  co-§ine  and  eo-tangent  of  the  star's  apparent  altitnde,  and  co-t>ecant  of  its  altitude 
saay  all  he  taken  oat  at  the  same  time,  and  written  down  in  difFeretit  parts  of  the  paper  (or  in  a 
forinula^  andl  so  may  the  co-sine,  cx>*tangeiit,  and  co-secant  of  the  moon's  apparent  altitude,  the 
aine  and  tangent  of  the  apparent  distance  and  the  sine  and  tangent  of  the  distance  corrected,  for 
the  lefiraction  of  the  tun  or  star. 

EXAMPLE  I. 

Suppose,  on  the  £6th  day  of  September  1811  in  longitude  13^ 
30^  vnSst  of  Greenwich  by  account  at  6h.  10m.  P.  M.  by  a  watch 
well  regulated,  the  distance  of  the  sun  and  moon's  nearest  limbs 
were  observed  to  be  104®  0'  11",  when  the  moon*s  altitude  of  her 
lower  limb  was  4S°  2tf  30",* the  altitude  of  the  sun's  lower  limb 
12®  Ssf  18",  the  eye  of  the  observer  20  feet  above  the  surface  of 
the  sea.    Required  the  true  longitude  i 


tilbe  by  watch 
IiO«ig.mtifce  4- 

ited.  time 


H.  Vr. 

6  10 

7      4 


M.  I. 


M.  S. 


G'i  obs.  alt.  lao  t^i^ 

App.alt.  IS  51  o 
G'ipar.  9/  *  *^ 
0*<  true  alt.    la  47    3 


D  's  seml-dia.  ti.     •    1 5  58    ])  's  hor.par.  at  noon  5 8  84 
I>o.  midnight  16    4  Do.  midnight  58  59 

Diff.  in  12  honrs  +  6  Diff.  in  12  hours  +  25 
6X.5888  idyea  +  4  25X.5888  gives  -j-  15 
])  1i  aemi-dii.  nOOB     15  58   }>  'a  par.  at  noon       58  34 


AugmentMioA 

})'8seml-dia. 
Dip 


Ohi.aIt 

]) 'sap.  alt. 


Ih    2    })  's  par.  at  red.  ti.     58  49P.  L,  4858 
11    %*§  ap.  alt.         43  39 26  seco.l39t 

16  13    D  's  par.  in  alt.         42  37  P.  0.6329 
4  17  Refraction    •—  1  28 

11  56  D '9  correction  41  9 

43  20  30  Dist.   of  0  and  T)  's  >     ®  *    » 

newest  limbs  1^°*        ^^^ 
'andj)'ssemi-dia.  l&!)9.4-iG13r;32  12 

J)  's  App.  dist.  104  89  S3 


43  aa  26 


Tojind  the  Distance  by  Mr.  Lyon's  Metlwd. 


Cat,  for  0*t  lip. 
0'sap.ah. 
App.  Dttt. 
D 'sap.  ait. 

Fuitarc 


D.   M.    s« 
atk  3  57  'V-L.    1  6587  P.L. 

12  51    0    Co-sine9  9S90  Co-taiig. 

104  32    23  Sine      9  9858  Tang. 

43  32  26  Co-sec.  0  1619     First  arc     2'  53" 

— -    Second  arc      1 4  P.  L. 
2  53  P.  L.  1   7954  


Cor.  for  l)'tap. 
])  's  ap.  Ju 
Correcdist* 
0'aak. 


Cor.  for  0's  refrac* 
App.  dist. 

Dist.  correc.  for  Q's  refrac. 

alt.  041'    9"  P.  L.        0  6409 

43  32  26     Co-sine      9  8602 

104  95  30     Sine  9  9858 

12  47     3     Co-sec.      0  6950 


3      7 
}  04  32  23 

104  35  30 


11   51     P.L. 


1  1819  Fourth  arc     10  11 
Thirdatc       11  51 


P.L. 

Co-tang. 
Tang. 

P.U 


Prlndpal  effects  of  the  D'spar.  22   2 

Dm,  C0118C  fn  Q*»i«&«cui9ft      "^^  ^^  ^^ 


1  6587 
O  6418 
0  5861 

2  8866 


O  6409 

o  0219 

O  5645 


.^.A. 


1  2473 


^mm 
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Cor.  for  D'sapf^idc. 


I)  's  app.  alt. 
Corrected  ctistance 


alt. 
Idia 
0*s  true  akltudf 

Third  arc 


0    /     n 

34    o   e 

68  43  23 

81  5$  49 

I      t 

01   38 


P.L.  O  5514 

Co-MM  9  9607 

Sine  9  9690 

C»«ec.  O  2760 


P.L.  0  5514 

Co-tang.      O  3514 
Tang.  0  4092 


4th  trc    8  59  P.L.  1  3120 


P.  L.        O  7574  ad  arc   31  28 


Principal  effects  of  ^  's  par. 
Dist.  corrected  for  0'a  Kfiactkm 


First  comectioii  inTaWa  XXVI 
Second  ditto  ditto 


n 


difietQnce 


—  22  29 
€S  42  2^ 

68   19  54 

+  7 


To  determine  the  longitude. 
True  distance 
By  Nau.  Aim.  the  dbc  ae  thrac  hou#s     .68<»  50^  10^' 
Ditto  at  six  hours  67  17  33 


Truedbt.  68  26     1 


68  20     1 
68   50   10 


M.  M.  S. 

I  37  24 

K  5 

8     7  0 
X      3 


dig*. 


difT.     1  33  37 


30 

9 

P.L. 

7760 

- 

P.L. 

2686 

11. 

M. 

S. 

3 

58 

36 

P.L. 

4874 

5 

36 

24  21         Long.  eait. 


time  at  ship 


diff.  long,  in  time      1  37  24  240  2l'E. 


EXAMPLE  III. 


Suppose  that  about  J  past  four  P.  M.  on  the  3d  Dec.  1811,  in 
lat.  54^  25'  S.  long,  by  account  lO'^  E.  six  observations  were  mad^, 
the  mean  of  which  were  taken  at  4  hs.  50  m.  and  the  altitude  was 
27®  42'  35",  the  error  of  the  instrument  24t'  to  be  added,  the  eye 
of  the  observer  21  feet  above  the  surface  of  the  sea,  required  the 
true  time. 


Mean  time  at  ship 
Long.  io<>  £. 

Tl.  at  Greenwich 


If.  M. 


^-»  0///  ,  o/// 

4  50  obs.  alt.  Q  L.  L.      27  42  35  zen.  dist  62     6  48 
—         40  error  of  quad.  +         24  co-lat.      35  35     0  CQ-sec.  0.23516 

pol.  dist.  67  56     1  cO-scc.  0.03304 


0*>  dec.  ad  Dec     32    2  20  S. 
Ditto  4th.  22  10  52  ref. 


Dip 

S. 

ref. 

0's  par, 

Diflf.  in  24  hours      -I"     8  32 
b'3i"x.l736gives  1  30  true  alt. 

0'»  d<c.  3  Dec.        22     2  20 


4  10  0's5e.dia.l6  16\27  42  59 


4  23J  +  11   53 

1   48")  27    54   52 
B) —     1  40 

27   53    12 
90 


165  37  49 


82  48  54  Sine      9.99658 


6-2     6  48 
f 


20  42     6  Sine      9.54839 


Q'i^. 


Pol.  di9t. 


22     3   :>9  Zf'it*  dist. 
90  latitude 


67   56     X 


Colat. 


62     6  48 

54  25 
90 

35  35 


36  15 
2 


72  30 


19.81317 
co-sine  9-90658 

in  time  4'  6o 


On  the  same  evening  the  following  observations  were  made  of 
the  distance  of  the  star  Regulus  from  the  moon's  farthest  limb.  Ion. 
by  account  as  before,  and  the  error  of  the  instruments  by  which 
the  moon's  altitude  and  distance  were  taken  was  7'  30''  and  25''  to 
be  added ;  the  true  longitude  is  required. 
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All.  ot 
Rfgulm. 

Low.ljmb. 

' 

H.      M.  S. 

»^  I 

19  H  *a 

31  00  43 

ai  so  BO 

31  33  0 

ai  34  0 
ai  as  41 

aa  38  U4 

101  15  30 

97  U  > 

li?  44  it. 

.0  aa  4. 

ao  li  la 

19  19  *9 
+    7  30 

ai  31  i9 

+       » 

,0  83  4.11  to   i;  l« 

]<)  34  >1 

31  30  34 

Long,  in  lime 

lUducnl  time 
i'i>«.di..noon 
Ditw  midoisht 


fcit 


g  13  43  Apii>i.ofoaiDccnt.3i  IB   a  4:'( ipp.  ill.     m  iq  3» 

13  31  ^'i  hor.  pu.  noOD  SG  19  Kdncuon  '-    S  34 


7   Sec. 
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^Here  I  have  given  one  method  of  findinE;  the  longitude,  illus- 
nted  by  a  stilKcient  number  of  examples,  all  of  which  are  reduced 
to  the  year  181 1,  in  order  that  tlie  reader,  or  teacher,  may  have  suf- 
ficient time  lo  furnish  himself  with  a  N.  A.  for  that  year,  which 
IS  now  printed.  Bui  as  many  would  wish  to  have  some  other  me- 
thod or  reducing  the  distance,  that,  by  comparing  them  together, 
Lbey  may  not  only  have  the  advantage  of  proving  their  calculations, 
lut  also  of  making  choice  of  which  they  prefer  to  work  by;  the 
iccond  method  I  shall  present  ihe  reader  with,  is  chiefly  deduced 
irom  that  invented  by  Mr.  Witchell,  late  master  of  ihe  Royal 
icademy  at  Portsmouth,  as  it  is  short,  and  requires  but  four  places 
>f  figures  in  the  logarithms,  besides  the  index  3  the  preparations 
'joih  methods  being  exactly  the  same. 

RULE. 

(.    Add  the  sun  or  star's  and  moon's  apparent  altitudes  to- 

',  take  half  the  sum ;  subtract  the  less  from  the  greater,  aud 

the   difference ;    then  add  together  the  co-tang,  of   half 

•urn,  the  tang,  of  half  the  difference,  and  the  co-tang,  of  half 

apparent  distance ;  their  sum  (rejecting  20  in  the  index]  will 

the  log-  tang,  of  an  angle,  which  call  A. 

ly.  When  the  sun  or  star's  ahitude  is  greater  than  the 
ake  the  dilTerence  between  angle  A,  and  half  the  appa- 
distance ;  but  if  less,  take  their  sum.  Then  add  togethertbe 
tng.  of  this  sum  or  difference,  the  co-tang.  of  sun  or  star's  ap- 
nt  altitude,  and  the  prop.  log.  of  the  correction  of  the  sun  or 
's  altitude;  their  sum  (rejecting  20  in  the  index)  will  be  the 
).  log.  of  the  first  correction. 

birdly.  If  the  sum  of  angle  \  and  half  the  distance  was  taken 
He  last  article,  take  now  iheir  difference,  but  if  their  difference, 
take  their  sum ;  then  add  together  the  to-tang.  of  the  sum,  or 
irence,  the  co-tang,  of  the  moon's  apparent  altitude,  and  the 
k.  log.  of  the  correction  of  the  moon's  apparent  altitude ;  their 
(rejecting  'JO  in  the  index)  will  be  the  proportional  logarithm 
le  second  correction. 

mrthly.  When  the  angle  A  is  less  than  half  the  apparent  dis- 
,  the  first  correction  must  be  added  to,  and  the  second  sub- 
(d  from,  the  apparent  dislancej  but  when  the  angle  A  is 
lest,  their  sum  must  be  added  tu  the  apparent  distance,  when 
in  or  star's  altitude  is  less  than  the  moon's;  but  when  the 
s  altitude  is  least,  their  sum  must  be  subtracted  to  give  the 
:cted  distance. 

ifthly.  In  Table  XXVI.  look  for  (he  corrected  dist.  in  tlie 
'colnmn,  and  the  correctioh  of  moon'salt.  in  the  left-hand 'iide 
■mn ;  take  oot  the  immber  of  secon<is  that  stand  under  the  for- 
r  and  opposite  the  latter.  Lo<ik  again  in  the  same  table  for 
(corrected  distance  in  top  column,  and  the  second  correction  jti 
.'left-hand  side  column  ;  take  out  the  number  of  sttowA*  vW.     j 

^^^^^^^^  1 
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G'a  ap.  alt.  52°  O-  12» 
}  's  ap.  alL  24    O     O 

Sum      56     0  12  Halfsura  28'  O    6Co-tang.O  2743 

Diff.        8     0  12  Halfdiff.  4    0    fiTang.       8  855+ 

Ap.  dist.       €8  42     O  Hull'  dist.  34  21     0  Cu-tang.  0  1653 

1st  cor,         +         22  

Arc  A  1 1     9  30  Tang.      9  295O 

68  42  22 

2d  COT.               22  53  TJiff. 


3d  cor. 
True  di5t. 


11  30  Co-tBnji,0  3681 
O 'sap. alt. 32     0  12  Co- tang.  0  2042 
68  19  27  O's  cor.  1  23  P.  L.       2  1 143 

1st  cor:  22  P.  U       2  6866 


Sum  45  30  30  Co-tang.  9  9933 

B  "sap.  alt.  24    0    0  Co-tang.  0  3514 
i  s  cor.  50  34  P.  L.       0  5514 

2d  correc.         22  55  P-  L,       0  8951 


EXAMPLE  III.     See  Example  p.  233. 

Given,  the  apparent  distance  of  the  moon's  centre  from  the  star 
gulus  31"  18'  13',  the  apparent  altitude  of  the  star  200  itf  sjr'^ 
t  of  the  moon  19^*  45'  17",  the  star's  correction  2'  34",  that  of 
moon's  correction  50'  7".  What  is  the  true  distance  of  their 
itrps  by  Mr.  Witchell's  method  ? 

*'3ap.  alt.  20*  10' 55" 
> 'sap.  alt.  19  45  17 


Sum     39  06  12  Halfium  i9''53f    6"  Co-tang.O  4397 

Diff.            25  38  Half  dift:  12  49  Tang.      7  6715 

.dist.       31  18   13  Half  dist.  15  39     6  Co -tang.  0  5525 

cor.         -I-  14  ■ 

Arch  A  2     5  50  Tang.       8  5637 

cor.          _     5  46  Diff.  13  33  16  Co-tang.O  6l78 

*'sap.alt.20  10  35  Co-tang.O  4)46 

31   12  41  *'scor.  2  3+  P.  L.       1  8459 


35 


True  dist.     31  IS  16 


-  Istc 


14    P.  L.       2  8983 


17  44  56  Co-tang.  0  4947 

J'»  up.  alt.  19  45  17  Co-tang.  0  4445 

J  *s  correc.  50  7  P.  L.       O  5553 

'Ji!  correc.  5  46  P.  L.       1  49^^ 
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Another  Melliod. 

First  From  iiaif  the  sum  of  the  npparent  altitudes  of  th) 
and  nionn,  or  moon  anil  star,  anH  the  apparent  distance,  subtract 
the  sun  or  star's  apparent  altilude;  ihe  aifference  call  the  6rst re- 
mainder, the  moon's  apparent  altitude  taken  from  fhe  half  sum 
leaves  the  second  remainder. 

Secondly.  To  the  log.  sine  of  thirty  degrees  add  the  log.  sine  of 
the  apiiareni  distance,  the  log.  co-sine  of  the  moon's  apparent  a|. 
litude,  ihe  log.  setantof  the  half  sum,  the  log.  co-secant  of  the  first 
remainder,  and  the  prop,  log,  of  the  moon's  correction ;  reject  the 
ten*  in  the  index,  the  remainder  wUl  he  the  prop.  log.  of  tlie  first 
correction. 

Thirdly.  To  the  log.  sine  of  thirty  degrees  add  the  log.  sine  of 
the  apparent  distance,  the  log.  co-sine  of  tlie  sun  or  star's  apparent 
altitude,  the  log.  secant  of  the  half  sum,  the  log.  co-secant  of  the 
second  remtiinder,  and  the  prop.  log.  of  the  snn  or  star's  correc- 
tion; reject  the  tens  in  the  index,  the  remainder  will  be  the  prop, 
log.  of  the  second  correction. 

The  difference  between  the  correction  of  the  moon's  altitude, 
and  the  first  correction,  call  the  difference  of  corrections. 

Enter  Table  XXVI.  with  the  apparent  distance  at  the  top,  and 
the  moon's  correction  in  the  left-hand  side  column,  the  correspond- 
ing number  will  be  the  third  correction ;  in  the  .same  column,  and 
corresponding  to  the  difference  of  corrections,  jou  may  find  the 
fourth  correction. 

Fifthly.  Subtract  the  moon's,  the  second  and  fourth  corrections 
from  the  apparent  distance,  to  the  remainder  add  the  sun  or  star**, 
tlie  &rst  and  third  correction ;  the  sum  will  be  the  true  distance. 
EXAMPLE  I.     See  Example  p.  ^31. 

Given,  the  apparent  distance  of  the  sun  and  moon's  centres  104' 
52' 23",  the  sun's  apparent  altitude  12°  5\',  that  of  the  moon  43" 
34',  26",  the  sun's  correction  'i'  57",  and  the  moon's  correction  40^' 
55".     Uequired  the  true  distance. 

so"  0*    CSine       i)  6s!)0  0  figgo  J'jcor.       41'    Jf 

Ap.  (list      104  32  23  Sine       9  ,9S5.g  9  983.9 ','d  cor.  50 

>  \  ftp,  alL  -W  ya  26  Co-sinc  9  8C0'2  4ili  cor.  )9 

O'sap.  alt.  12  5t     0  Co-siue  9  yago  

42   18 

Sum        J6o  55  49  104  32  23 

IWrSiim     80  37  54  Sec.       0  780S  P  7803  

Islrcm.        67  ^^6  54  Co-wc.  O  0340  103  50     5 

Wrem.         36  55  28  Co-si-c.  .       0  3213  O'scor.        3  57 

©s  ciir.  3  S7  P.  L.  1  6.187  Isi  cor.        17  4B 

J'scor.  11     9  P.  L.     0  6409  2(1  Ct.r. Sd  cor.  l6 

5ffT,L.2  S?A7    '       

1st  COT.  17  58  r.  L.      1  OOOS  True  disL  104  12  l6 
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EXAMPLE  11.     See  Example  p.  2. 

Given,  the  apparent  distance  of  the  sun  and  moon's  centres  68^ 
42f  0''y  the  sun's  apparent  altitude  32^  Ql  12",  apparent  altitude  of 
the  moon  24^  (y  0%  the  sun's  correction  l'  23'',  the  moon's  50/  34*. 
Required  the  true  distance. 

31P'  (/    0"  Sine      9  6990  9  6990  D  's  cor.      50'  34» 

Ap.  dist       68  42    0  Sine      9  9693  9  9693  2d  cor.  1    O 

3>'8  ap.  alt.  24    0     0  Co-sine  9  9607  4th  cor.,-*  1 

O'tap.  alt.  32     0  12  Co-sine  9  9284  

—  51  35 

Sum  124  42  12  68  42     O 

Half  sum     62  21     6  Sec.      0  3335  0  3335  

1st  rem.        30  20  54  Co-sec.  0  2965  67  50  25 

2d  rem.         38  21     6  Co-sec.  0  2073  O's  cor.         1  23 
O's  cor.               1  23  P.  L.                 2d  cor.  2  1143  1st  cor.        27  51 

D'scor.  50  34  P.  L.     0  5514  3d  cor*  3 

1'0"P,L.2  2518  

1st  cor.  27  51  P.L.     0  8104  True  dist,  68  39  47 


Diff.  of  cor.         2Z  43 

EXAMPLE  III.     See  Example  p.  233. 

Given,  the  apparent  distance  of  the  moon's  centre  from  the  star 
Regulus  31^  18'  SCf,  the  apparent  altitude  of  the  moon  19^  45'  17", 
the  apparent  altitude  of  the  star  20®  ICV  55",  the  star's  correction 
2'  34',  the  moon's  correction  50'  1".  What  is  the  true  distance 
of  their  centres  ? 

30**   0*    0"Sine      9^990  9  6990  })*scor.        50*^  7" 

Ap.  dist.       31  18  13  Sine      9  7156  9  7156  2d  cor.           2  20 

D'sap.  alt.  19  45  17  Co-sinc9  9736  4th  cor.               1 

♦  'sap.  alt. 20  10  55  Co-sine  9  9725  

. 5228 

Sum             71  14  25  31   18     3 

Half  sum     35  37  12  Secant  0  O899  0  0899 

ist  diff.         15  26  17  Co-sec.  0  5748  50  25  85 

2d  diff.          15  51  55  Co-sec.  0  5683  **s  cor.         2  34 

*'s  cor.                2  34  P.  L.  1  8459  1st  cor.         44  22 

D's  cor.  50  .7  P.  L.     0  5553  

2'  20"  1    8867  3d  cor.  36 


1st  cor.  44  22  P.  L.      0  6082 

Diff.  of  cor.  5  45  True  dist.  31   13     7 

The  difference  in  this  last  method  is,  that  there  is  no  variety  of 
cases. 

Questions  for  Exercise. 

Suppose,  on  the  23d  of  May  I805j  in  longitude  9^  west  of 
Greenwich,  by  account  at  3  h.  41  m.  15  s.  P.  M.  by  a  watch  well 
regulated,  th«  distance  of  the  sun  and  mooa*s  nearest  limbs  should 


# 


/"• 
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d  to  be  61"  5'  36'',  at  the  same  lime  the  altitude  of  the  .- 
r  limb  slwuUI  be  31"  18'  n%  the   moon's  23''  48'  IS",     . 

ihf  observer  being  IS  feet  above  tbe  surface  of  the  sea.      , 
the  true  longitude  of  ibe  place, 
-r      U"  L'O  15"  west. 
,  at  sea  in  longitude  of  10"  west  by  account,  on  June  thfe 

the  mean  of  five  obiCrvations  were  taken;  viz.  at  3  h. 

P.M.  the  disunce  of  the  sun  and  moon's  ite.irest  Km6s 
ly  m.   iL's.  the  error  of  the  sextant  2  m.  37  s, — the  al- 
le  nionn's  nppcr  timli  '20"  4'  6",  the  error  of  the  t]u«drant 
altitude  of  the  sun's  lower  limb  45"  22'  3'',  the  error  of 
iciit  48  s. — ihe  eye  being  21  feet  above  the  sea.     Ue>- 

true  longitude. 

;r.     o"  59'  we!.t. 

,  on  the  1st  of  January  1806,  in  longitude  8"  eaat  af 

r  by  account,  at  5  h.  56  m.  A.M.  per  watch  well  rcga- 

Jistaiice  of  the  moon's  farthest  limb  from  the  star  PoITu'e 

52"  52'  S8'',  the  altiiude  of  the  moon's  lower  limb  being 

anil  the  star's  altitude  29"  51'  39'',  the  eye  of  the  t*- 
iff  IB  feet  above  the  surface  of  the  sea,  and  the  true  lon- 
uld  he  required. 
;r.     T^SffSC'eaat. 

-In  vessels  which  afford  only  one  obsen'cr,  it  will  be 
cienllv  exact  for  practice  to  have  a  (juadrarit  at  hand,  in 
ake  the  altitudes  6f  the  objects  immediately  after  the 
ob^i-rvcd,  !is  the  difFi-rence  of  altiriider;  whic-h  take  place 

tHE   LDNAR  OBSBRVATIONI.  241 

from  the  column  of  rising  take  out  the  logarithm  correBpondiiig 
to  it. 

*ro  this  logarithm  add  the  log.  co>sine  of  the  latitude,  and  die 
log- co-sine  of  the  sun's  declination. 

Their  earn,  rejecting  20  in  the  index,  will  be  the  lo^rithm  of 
ft  natural  number,  which,  bein^  subtracted  from  the  natural  sine  of 
'Jie  aun's  meridian  altitude,  wtil  leave  the  natural  sine  of  his  true 
ildtude  at  the  given  time. 

EXAMPLE  I. 

Bequired  the  true  altitude  of  the  sun's  centre,  in  latitude  49" 
•7'  N.  when  its  declination  is  ly"  26',  at  6  h.  £6  m.  SO  s.  in  the 
aorning. 


ime  from  noon  5     3  30  Its  log.  in  cot.  of  riiing  4.87850 

atitade  49  57     ON.  Its  log.  co-sine  9.SOS52 

lecl.  at  that  time  19  26     0  N.  Its  log.  co-sine  9-97453 

}-Ut  40     3  0     Rej.  30N.N.  45872  =9  log.  =4.66155 


er.  alt  59  Q9     0     Nat.  line  8614,6 

Nat.  sine  true  alt.         40276=:23°  45'. 

EXAMPLE  IL 

Wliat  will  be  the  true  altitude  of  the  sun's  centre  st  London, 
len  its  declination  is  ^O"  49'  8.  at  3  b.  21  m.  SOs.  apparent  time 
the  afternoon  ? 

n.   M.    It, 

Its  log.  in  col.  of  linng     4.55900 
Log.  co-sine  9.79383 

:L  at  that  time  20  49  5.  Log.  co-sine  9.97068 


lal.  3S  28  N.  Nat.  num.  21062=logs4.32351 

-.alt.  J7  39  Nat  sine    30320 

,niK  true  alt.     5  19  Nat  sine     09258 


al 
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CASE  ir. 
JSe  apparent  Time,  the  Latitude  and  Limgitude  given,  to  Jim 
Altitude  of  any  of  the  known  fired  Stars. 
RULE. 

Turn  tlie  longitude  ioto  time,  and  add  it  to  or  subtract  il  from 
the  tioii:  at  the  ship,  according  as  it  is  east  or  west,  the  sum  or  dif- 
ference will  be  the  time  at  Greenwich. 

Take  the  sun's  right  ascension  from  the  Nautical  Almanack, 
proportion  it  to  the  time  at  Greenwich,  and  add  it  to  the  apparent 
time  at  the  ship,  which  will  give  the  right  ascension  of  the  meri- 
dian, or  mid-heaven. 

Find  the  star's  right  ascension  and  declination  in  Table  XX.  and 
take  the  differencenetweeri  its  right  ascension  and  the  right  ascen- 
sion of  the  meridian,  which  will  lie  the  distance  of  the  star  from' 
the  meridian. 

Having  the  star's  distance  from  the  meridian,  with  its  declina- 
tion and  the  sliip's  latitude,  the  true  altitude  is  found  in  the  same 
manner  as  has  been  shown  in  the  last  examples  of  hnding  the  true 
altitude  of  the  sun. 

EXAMPLE   II. 

What  will  he  the  true  altitude  of  Aldebaran,  April  II,  ISH, 
at  5  h.  56  m.  20s.  P.M.  apparent  time,  iit  latitude  55«  58'  N. 
«nd  long.  S"  6'  W.  ?  H.  M.  s. 

App.  tirae  Bt  ship      -      -      -       5  56'  20 
Long.  3"  6'  W.  in  lime  -i-       12  24 


Time  at  Greenwich  -      €     8  44 

Sun's  right  asceiv.  Apt.  1 1,  at  n. 

by  N.A.  -  I   I6  S7 

Prop,  part,  for  6h.  Sm.  44«.  +  10 


Suu's  right  asc.  at  iJm 
App.  time  at  ship 


Right  »sc.  of  the  meridian 
Star's  tight  ascciiiiion 


1   I6  37 
5  5b"  20 


2  47  32  col.  of  lug.  1 
L,  CO- sine 


*  40903  i 
9  7479*1 


Met.  alt. 
True  alt. 


N.         I37SO     Log. 

50    9  \6  N.  iin«  76777 


39    2  26  N.iine  62967 
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The  apparent  7V»«,  the  Latitude  and  Lotigilude  of  the  Ship  being 
given,  to  find  the  true  Altitude  of  the  MomCs  Centre. 

RULE. 

iTurn  the  longitude  into  time,  and  if  it  be  west  add  it  to,  but  if 
be  east  subtract  it  from,  the  apparent  time  at  the  ship,  and  it  will 
ve  the  lime  at  Greenwich. 

Take  the  sun's  right  ascen.  out  of  the  N,  A.  and  proportion  it 
to  Greenwich  time,  which  being  added  to  the  time  at  the  ship,  the 
sum  will  be  tlie  right  ascension  of  the  meridian  or  mid-heaven. 

Take  out  of  the  N.  A.  the  moon's  right  ascension  and  declina- 
tion, and  proportion  theoi  to  the  time  at  Greenwich.  Turn  the 
moon's  right  ascension  into  time,  and  take  the  difference  between 
it  and  tbc  right  ascension  of  the  tnid-heaven,  which  will  be  the 
distance  iit  time  of  the  moon  from  the  meridian. 

Having  the  ship's  lat.  together  with  the  moon's  decUn.  and  dist. 
from  the  meridian,  the  true  altitude  is  found,  in  the  same  manner 
as  has  been  shown  in  finding  the  true  altitude  of  the  sun  and  star. 

L  EXAMPLE. 

"  What  will  he  the  moon's  true  altitude  April  22,  1811,  at 
eh.  20ni.  P.M.  in  lat  ■12"  34*  S.  and  long.  S*"  Ho'  west  of  Green- 
wich by  account  i 


App.  time  at  ship 
Long.  81°  Stf  in  ti 


6  20 
+  5  38 


Moon's  dec.  at  noon        7°  1 
2"  iCby-SpFSgives  +  2 

Moon's  dec.  at  red.  ti.      5  I 


1  57     7   D'sri.asc.  at  noon    23  45 
+     I  60  t)<'5*'X.9973,gives-f6'  53 


Ri.  as c.  at  red.  time 
App.  time  at  ship 

AR  of  the  meridian 
I.  )'s  right  ascension 

'b  dist.  from  mcr. 
lip's  latitude 
'sdec. 
rap.  lat. 


8  18  57 
S     3  32 

li  Iti  35  t^g.  incol.  of  risin 

42  34  0  Log.  CO  sine 

9  U  0  Log.  cosine 
47  26  0 

Nat.  num.     2450 

38  12     0  Nat.  sine     6l841 


4  03040 
9  86717 
9  99*33 


I  True  altitude  36     26     5  N.  Sine      59391 

In  the  last  example,  proportional  parts  are  taken  in  finding  tb.t 
ight  ascensioD,  decliDation,  and  log.  rising- 

Z\1 


«4* 


THE    LUNAK   OBSERVATlO.^i. 


By  the  three  last  cases  the  true  altitudes  or  the  objects  are  found, 
therefore  if  the  apparent  altitudes  be  wanted,  the  diiferciice  be 
tmeeD  the  sun's  parnllax  and  refraction  must  be  added  to  t)ie  siio* 
true  altitude,  the  refraction  must  be  added  lo  the  true  altitude  of 
a  star,  and  the  difference  between  the  moon's  refraction  and  pa- 
rallax in  altitude  must  be  subtracted  from  the  true  altitude  of  tlio 
moon  thus  found,  to  obtain  the  respective  apparent  altitudes  of 
their  centres. 

To  find  the  Lvngilude  htf  the  Eclipses  ofJuptkr's  Sulellilcs, 

On  the  day  preceding  the  evening  on  which  it  is  proposed  lo  ob- 
serve an  eclipse,  look  lor  t^e  time  when  it  will  happen  nt  Green- 
wich, in  page  3cl  of  the  month  in  the  Ephenieris.  Find  the  diff. 
of  longitude  either  by  a  {rood  map,  sea  chart,  or  dead  reckoning. 

Let  the  watch  be  regulated  by  the  sun  with  all  poisible  exactness 
to  the  apparent  time.  Turn  the  difference  of  longitude  into  time, 
and  add  itio,  or  subtract  it  from,  the  apparent  time,  accordingas  it 
is  east  or  west  of  Greenwich,  the  aum  or  difference  will  be  nearly 
the  time  wheji  the  eclipse  is  to  be  looked  for  in  that  place.  But 
tlie  longitude  is  uncertain,  it  will  be  proper  to  begin  20  or  30  a 
nutes  before. 

Observe  the  hours,  minutes  and  seconds  of  the  beginning  of  the 
sclipte,  called  immersion,  that  is,  the  very  instant  that  the  satel- 
lite appears  to  enter  into  the  shadow  of  Jupiter;  or  the  emersion, 
that  is,  when  it  appears  to  come  out  of  the  same.  The  difference 
of  time  between  the  observed  immersion,  or  emersion,  and  that  set 
down  in  the  Nautical  Almanack,  being  turned  itito  degrees,  will 
give  the  difference  of  longitude  between  Greenwich  and  the 
place  of  observation. 

These  observations  made  on  the  first  satelhte,  or  that  which 
moves  nearest  tothehodyof  Jupiter,  are  the  most  proper  for  deter- 
mining the  longitude ;  and  here  it  may  be  observed,  that  its  emer. 
sions  are  not  visible  from  the  time  of  Jupiter's  conjunction  with' 
the  sun  to  the  time  of  his  opposition  to  the  sun,  and  that  its  itnmer-_ 
sions  are  not  visible  from  the  time  of  the  planet's  opposition  to  tha, 
sun,  to  the  time  of  its  conjunction. 

The  contiguralions,  or  the  positions  in  which  Jupiter's  satellite* 
appear  at  Grecnwicb,  are  laid  down  every  night  when  visibiei  it 
page  the  I2th  of  the  month  in  the  Epliemeris. 
EXAiMPLE. 

SuppOBCon  March  19, 1811,  in  long.  16"  43' 49"  E.  by  account, « 
emersion  of  Jupiter's  first  satellite  was  observed  at  lib.  3m.  appa< 
rent  lime,  re()uired  the  longitude. 

H.   M.   ■..         , 

At  Greenwich  that  day  the  emersion  began  at       9  &6  38 

Observed  emersion  at  ship  II     9    0  '  -  •  i 

Did.  in  uttie         1     6  3 
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paed  into  longitude  gives  16°  38'  o"  E,  because  the  time  at  Green- 
h  is  less  than  at  the  place  of  observation,  the  error  ia  the  lon- 
lUe  is  5  miles  and  43  seconds. 

a  these  eclipses:  happen  almost  daily,  they  atTurcl  the  most  ready 
lis  of  determining  the  longitude  of  places  on  land,  and  then  the 
longitudes  of  sea-coasts  might  be  bettei*  ascertained  than  they  are 
at  present ;  they  might  also  be  applied  at  sea,  could  they  be  ob- 
served with  sufficient  accuracy  in  a  ship  under  sail,  which  can 
hardly  be  done,  since  the  least  motion  of  a  telescope  that  magni- 
fies sulHciently  to  make  these  observations,  would  throw  the  ob- 
jects out  of  the  field  of  view. 

_^The  eclipses  of  Jupiter's  satellites  may  be  well  observed  by  one 
DoUond's  new  achromatic  telescope's  of  three  feet  in  length ,  or 
k  reflecting  telescope  of  18  or  20  inches  focal  lenf;;th. 

To  find  the  Longitude  by  the  Eclipses  of  (he  Momu 
"his  is  performed  by  comparing  the  times  of  the  beglnaing  or 
ing,  as  also  the  times  when  any  number  of  digits  are  eclipsed, 
fwben  the  earth's  shadow  begins  to   touch  or  leave  any  re- 
liable spot  on  the  moon's  face. 

'ill  the  ditl'crence  of  time  between  the  like  observations 
e  at  different  places,  turned  into  degrees,  be  their  diflerence  of 
Jgicude. 
put  these  eclipses  happen  too  seldom  to  be  of  any  general  use  at 


To  find  the  Longitude  hy  a  Chronometer  or  Time-keeper. 
frWhen  it  is  intended  to  make  use  of  a  time-keeper,  it  is  requi- 
te to  examine  its  rate  of  going  before  you  leave  the  land,  and 
Bust  it  to  the  meridian  of  the  place  from  which  you  reckon  your 
Kitude.  To  do  this,  you  must  ascertain  the  apparent  time  by 
Esun's  altitude  (or  hy  some  other  method)  and  apply  to  it  the 
btion  of  time,  taken  from  pa°;e  2  of  the  Nautical  Almanack, 
Brding  to  its  title  of  add  or  sUotract ,-  tlie  sum  or  difference  will 
K  the  mean  time  of  observation:  this,  compared  with  the  watch, 
f  show  how  much  it  is  too  fast  or  too  slow,  and  by  observing 
ftdiiference  for  several  days  sucessively,  you  will  asceruin  its 
■  of  going  :  if  you  find  it  gain  or  lose  a  few  seconds  per  day, 
Emnst  make  that  allowance  on  all  future  observations  at  sea. 
Bead  of  comparing  the  time  shown  by  the  chronometer,  to  the 
En  time  at  the  place  of  observation  found  as  above,  you  may 
■pare  it  with  that  mean  time  reduced  to  Greenwich  time,  by 
Eng  to  that  mean  time  the  difference  of  longitude  between 
Benwich  and  tiie  place  of  obser\'ation,  when  it  is  to  the  west- 
Id  of  Greenwich,  but  subtracting  it  when  to  the  eastward  ;  and 
^is  means  you  will  find  how  much  your  chronometer  diifers 
n  Greenwich  time.  Having  thus  regulated  vour  time-keeper, 
^longitude  at  sea  is  readily  fouiid  by  it,  as  will  evidently  a|>t^ax 
the  fullowing  examples ; 
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EXAMPLE  I. 

Suppose  that  on  Dec.  12,  1811,  the  apparent  time  was  found 
by  ail  altitude  of  the  sun  to  be  ih.  5m.  9s.  P.  M.  when,  by  a 
time-keeper  well  regulated  to  mean  Greenwich  time,  it  was 
ib.  3m.  Os.  P.  M.     Required  the  longitude. 

H.      M.      s. 
Apparent  time  -         -         15      9 

Equation  of  time        -        -  -fO       6    16 


Mean  time     t     U    35 
Time  per  watch         -       -      4       3      0 

2  51  35  equal  to 
42"  55' 45"  of  west  longitude,  because  the  lime  at  Greenwich  is 
greater  than  the  time  at  ship. 

EXAMPLE  !I. 

Suppose  that  on  Sept.  13, 1811,  the  apparent  time  was  found  by 

an  altitude  of  the  sun  to  be  4b.  3m,  6s.  I'.  M.  when  the  time  per 

chronometer  is  2h.  P.  M.   the  watch  being  too  alow  for  mean 

Greenwich  time  l  im.  9s.     Required  the  longitude. 


Apparent  time     4 
Equat.  of  time  -0 


6  P.  M.  Time  per  watch  2 
56  Watch  error     +0 


Mean  time 
Ti.  alGreenw. 


59    lOP.  M.TiraeatGre 


Diff.  oflime     I 


1  equal  to  27"  (V  15"  east  longitude. 


J  N  ail  |>1ine  uiwgU*  iltc  via  «i< 
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AXIOM  U. 

in  oT  ibnt  oppotlu  lift"!. 


To/«4eSuU. 

li  to  it>  Dppoi'xr  \tit, 

Sutcdia  line  of  eJihnef  thcolhatngtei  In  tin  Ht 

To  die  «iJ*  oi'pcBiie  iheiito. 

To/Hd  an  A"t!e. 

U  to  UK  (in(  (ifiiioppoaile  inclci 
So  ii  tLiher  Otihi  orhcr  •idnin  the  Hme  triinglt 
Tn  iht  tiiie  it  li*  nnmiilc  ingte. 

CASK  I. 
1W  MRia  ami  one  udc  Z.  BDC  lOO*  Do' 

ptra,  iDfindclOieruriliir  Z.  DCB     i*    OO 

Tbt  u^  BDC=i(M~  U«    DO 

ud  MgMKllt:  i*\  tM   OO 

And  'he  l»g  BD=:i2f  iCBD    i 

m  pirn  lo  God  Uie  liiln- 


eduDglc 


Vv 


i 
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CONSTRUCTION. 

Dmr  as  indefioite  fine  G£,  add  the  two  angles  D  and  C  together,  and  fubtia^uur  their  stun 
fiam  180^  leafes  the  remainii^  angle  B  ^GP :  on  the  line  G£,  en  anypcnnt  u  ft*B,  describe 
the  ax^e  B  96»  and  on  BH  set  off  BD  sao.  On  D  make  the  angle  BDC  1 00%  then  DC  wUl 
intersect  the  line  GE  in  the  point  C,  which  completes  the  triangle,  and  BC  will  measui^;  on  the 
■ame  scale  fiom  which  BD  was  laid  down  268  nearly,  and  DC  119  also  on  the  same  scale. 


To  find  CB. 
As  the  sine  of  the  ang.  C  54<'  co.  ar.  0,09304 
Is  10  the  ride  BD  S30  2,34342 

SoU8apt.sLofang.BDC80o  9,99335 


To  the  side  BC  967. 8 


3,42781 


To  find  DC. 
As  sine  ang.  C  54<^  co.  ar. 
Is  to  the  side  BD  320 
So  is  sine  ang.  B  26^ 

To  side  DC  119.2 


0,09204 
2,34242 
9,64184 

2,07638 


By  Gunter. 

Ist'The  extent  from  80'^  to  iA'^p  on  the  line  of  sines,  will  reach  from  220  to  26^,  on  the  line 
cf  numhers  for  BC. 

ad.  The  extent  from  54^  to  960,  on  the  line  of  sines,  will  reach  from  220  to  1 19,  on  the  line 
cf  numbers  for  the  side  DC 

CASE  IL  and  III. 

Two  sides  and  an  angle,  opposite  to  one  of  them  being  given,  to  find  the  other  opposite  angles 
and  the  third  side. 

The  side  BC  365,  and  T) 

the  ride  AB  640,  and  .x** 

angle  A  26jKiven,  to  find  S^"^^ 

the  side  AC,  and  angles 
ABCandBCA. 


y 


•  ^•«« 


•••••••••••■ 


CONSTRUCTION. 

Draw  the  indefinite  line  FE,  and  on  anj  point  thereon,  as  at  A,  draw  the  angle  DAE  36*. 
On  AD  set  off  ABr:640,  then  on  B,  with  365  in  your  compasses,  taken  firom  the  sanie  scale, 
describe  an  arch  which  will  cat  FE  in  the  point  C.  Join  BC,  and  it  is  done ;  AC  will  meuure 
on  the  afirie  before  used  809  nearly,  the  angle  B  will  measure  on  the  scale  of  chords  103^,  and 
angle  C  50^  nearly. 

Proportion  by  Axiom  II. 

To  find  AC. 


To  find  the  angle  C. 
As  the  side  BC  365  co.ar. 
Is  to  the  sine  of  angle  A  26^ 
So  U  the  side  AB  640 

To  sine  ans^  C  50o  14' 
An^Aadd      96    0 


7,43771 
9,64184 
9,80616 

9,88573 


As  sine  ang.  C  50°  1 4'  co.  ar.  0,1 1 427 

Is  to  AB  640  2,80618 

So  is  si.  ang.  B,  or  its  suppl.  76o  14'  9,98734 


To  side  AC  808.7 


9,9077» 


Sobciact 
fioa 


76    14 
180 


Angle  B  103  46 

It  m^be  proper  to  observe,  that  if  the  given  angle  be  obtuse,  the  angle  sought  will  be  acute; 
bnt  when  die  given  anj^e  is  acute,  and  opposite  a  given  lesser  side,  then  the  retpiired  angle  is 
doubtful  whether  acme  or  obtuse,  it  ought  thisrefore  to  be  determined  before  the  operation;  for 
it  is  nlain  the  above- proporti«m  [noduces  50°  14'  for  the  required  angle,  bnt  tf  it  is  obtuse,  its 
supplement  to  180*  must  be  taken,  viz.  139*  46^ 

By  Gunter. 

1st.  The  extent  firon  365  to  640,  on  the  line  of  nombeny  irill  reach  firom  96*  to  50*  14'  on 
the  line  of  sines,  equal  to  the  angle  C 

9d.  The  extent  oooi  50*  14',  lo  76*  iV,  on  the  line  of  unci,  wOl  MtskfiKMn  640  to  80i/  oa 
the  line  of  wmbeni  ccpd  AC, 


n: 


The  «de  BA 
S8,  BC  54,  AC 
108|giveotofind 
the  a^sflnADC, 
BACBCA. 


OnjQVS  VAILING. 

CABEVI. 

Tht  three  sides  of  a  plant  triai^le  giten,  to  find  the  angles. 


SM9     ^ 


••••••••IS* 


CONSTRUCTION. 

Draw  the  indefinite  right  line  FG,  on  which,  from  any  point  therein,  as  at  A,  set  off  AC  lOt* 
then  88  in  your  compasses,  and  one  foot  on  the  point  A,  swetp  an  arch  also  with  the  distance  S4 
■n  joar  cotnpasses,  and  0119  point  on  C,  sweep  another  arch  intersectinE  the  fi>rmer  arch  in  ^e 
point  ^,  and  it  is  done ;  BA,  BC,  AC,  wUl  measure  88,  54, 108  respectiielj  on  the  same  scale. 

The  proportion  by  Axiom  TV. 

AB    88  TofindA£=AD— DCthediff.ofsegmentt. 

BC    -54 


1'43      Sum  of  shortest  aides 
34      DifT.  ditto 


Halfbase  54 

Half  diff-segm.  22.35 


As  the  side  AC  108  co.  ar.  7*96458 

Is  to  the  smn  of  sides  AB  and  BC  142^  1 5929 
Soisdifif.  sides  ABand  BC  34  1.53148 


To  A£  the  diff.  of  seg.  of  base  44,7 1.65035 


AD  76.95  Great  segm. 

DC  31.65  Least  segm.  Half^  22.35 

H  aving  divided  the  triangle  into  two  right-an^M  triangles,  the  hypotenuse  and  bties  of 
which  are  given,  to  find  the  angles  by  Axiom  I.  as  foUows ; 

To  find  the  angle  DAB.  To  find  the  angle  DBC. 

As  ttw  hjpoCenuse  ABsSco.  ar.        8.05552     Asfaypot.BC54    co.  ar.  8.26761 

Is  to  radius  900  1.00000     Is  to  radius  90«     10  00000 


So  u  side  AD  the  great  seg.  76  35 

Tosiiiemg.CBD    609  11' 

90 


1.00000 
1.88281 

9.93833 


ThecoA.iBtiig.A^t9  49 


So  is  DC  31.65 

Tosi.ang.CBD  35<»  53^ 

90 


1.50037 
9.76798 


Its  com.  ang.  CZZ54  07  +ang.  A.  29**  49^:11 
83  56  and  180— 83^  56'r:ug*  B.06^4 


O6LIQUE  SAILING. 

tV  E  come  next  to  tlie  doctrine  of  oblique  triangles  applied  to  probletm  of  sxiling .  and  though 
it  may  be  a{>pUod  to  thr  roeasurii^  of  inacceasiUe  objects,  yet  we  sliall  confine  it  to  those  pro- 
blems which  are  nK)re  iromediatelv  necessary  in  navigation,  and  is  chiefly  used  in  taking  the  map* 
of  barboofs,  sea-coasts.  Sec.  as  fi>liows. 

Obiique  SaiUng  exemplified  ty  proper  Examples. 

CASE  I. 
The  bearmg  «nd  distance  of  two  plaoesfrom  each  other,  as  also  the  bearing  Of  each  of  them 
lirom  a  third  place,  being  given,  to  End  the  diicance  fr-om  the  said  third  place  tocaeh  of  the  other 
two  places.  •  • 

EXAMPI£.  , 

€oaath^  iHoiir  iboie,  I  satv  «  cape  of  land  whiah  bore  fion  me  N.  N.  E.  I  stood  away 
W.  N.  W.  90  mikiyaiid  the  same  cape  bove  frooi'Mt  N. B.  by  £.  I  would  know  \bit  dvv^v.v^e 
of  thc4hip  at  both  mtioiia  iiom  the  cape. 

4\w 


OBUdCE  SUllVO. 

(ONSTHlCnON. 

i(  eompMs  N.  E.  S.  VV.  Id 

''n«,  ibray*  ihe  N.  N.  E. 

.h(.mK  TiriiT  Una  CA,  itto 

.N.W.]<(£ni,<!n»rT>D<lirrii>- 

',  BA.imd'Mlolfxt.' 

■  of  rqiul  pun  fttnn  A  to  B; 

^  th»  poiDi  B,  dt}»  Ili«  line 
|eN.  N.E.l>ilbf  pomtC,  ind 
n  ilip  N.  cuiwitrd,  2  piimts 
'rsfnnl  fi-^nH,  li^ulhu 
ir  >hd  dM\C.  olso  tlic  di&(- 
icN.  E.  1-yE..nd  N.  N.  E. 

-nW.N.W.anitS.  W.U  W. 
iABC,  thfn  tli 
irrctbre  ihe  othtr  u 
1.90'. 


OBL1QUB  SAILING. 


2sr 


This  example,  and  the  first,  are  used  for  finding  the  distance  of  a  ship  from  anj  headland^  &fC 
when  the  ship  is  abouc  to  take  lier  departure  from  the  land. 

CASE  II. 
The  bearings  and  distance  of  two  places  from  each  other,  and  the  distance  of  one  of  those 
places,  and  tlie  liearing  of  the  other  frcnn  a  third  place,  being  given,  to  find  the  bearing  of  the 
first,  and  the  dbtance  of  the  second  from  the  third  place. 

EXAMPUi  I. 
Admit  tiM>  thinr  sail  from  the  same  road»  one  sails  N.  £.  I  £•  16  miles,  the  other  sails  dO 
miles,  and  then  tands  the  first  to  bear  N.  N.  \V.  I  demand  the  distance  betifeen  the  two  ships. 

CONSTRUCTION.  B 

1st.  Having  drawn  the  compass,  let  2j 

A  be  the  plate  the  shJM  departed  ^ 

from,  and  draw  the  N.  £.  J  £.  line 
AB  equal  16  miles. 

3d.  From  B  draw  thc'right  line  BC 
parallel  to  N.N.  W.  ihi-tk  with  80 
miles  between  the  compnases,  setting  ty  I 
one  fuo^in  A,  with  the  other  intersect 
the  line  BC  as  in  C,  and  join  AC, 
then  is  the  Z.B.\C  the  course  which 
the  second  ship  steered,  reikoned  from 
the  N.K^E.  southerly. 


CtUculdtion  of  the  jingles. 
The  bearing  from  B  to  C  is  S.  S.  K  the  ouix>site  point  to  N.  N.  VV.  which  is  two  poiotf. 


also  A  licars  from  the  same  point  B,  S.  W.  \  \\.  the  opposite  point  to  N.  £•  ^  £.  whicu  i»  4^ 
points  and  two  Irum  the  S.  easterly,  make  <;  j  points  for  tiie  Z.ABC,  from  whence 


iLC  thus : 


you  find  tke 


As  the  side  AC:=20  roiies  co.  ar. 

Is  to  the  sine  of  the  /.ABC  (>>  pointsz=7il°  7'  JJO" 

So  is  the  side  AB  16  miles 

To  the  sine  of  the  Z.C    49°  57' 
ToN.N.  W.add  a3    so 


8.69897 
9.911088 
l.a041i 

9.88397 


Sum  makes  72    27    fk)m  the  N.  westerly. 

Which  being  coanted  from  the  N.  N.  W.  raidces  AC  to  bear  72^  S?'  westerly,  whence  the 
ship's  course  was  from  A  to  C  7'^^  ^7'  easterly,  or  £.  8.  £.  -^  £«  nearly. 


To  find  the  Distance  of  the  two  Jnpsfrom  one  another. 
The  Z.ABC=:73*    7'  A«  ot»  Z.ABC    73*    7' co.  ar. 


Z.C=: 

'Sum 


Z.A 


49    57 


123 
180 


Is  to  side  AC^O 
So  is  sine  ^56.56 

To  side  BC— 17.1  miles. 


0.01  ^i!2 
1.30100 
9.92326 

1.24341 


56    56 


CASE  III. 


Hie  bearings  and  distances  of  any  two  places  from  a  third  beii^  given,  to  find  the  bearings 
of  the  said  places,  and  their  distance  from  each  other. 

EXAMPLE  I. 

Admit  two  ships  set  sail  from  the  same  port,  one  whereof  sails  N.  W.  30  miles,  the  otlier  sails 
N.  £.  by  N.  40  miles.    I  demand tltcir  bearings  and  distance  firom  each  other. 


v 


2^i 


OBLIQUB  aAFLDTG. 


253 


By  Axiom  IV. 
AstlielMseBD400co.  w.  7*39794 

Is  to  tam  of  tidet  BC  and  CD  750.7  3.87547 
So  b  daff.af  sides  BC  and  CD    150.7  2.17911 

Todl£segts.ofbue       96a  8       9.4515a 


I       Thfixd  the  Count fiom  D,  m  A  ACD. 
As  the  hjpot.  450.7  co*  at.  7 '3461 1 

Is  to  ladius  90  10.0000 

So  is  AD  341.4  9.53326 


Halfwhicb 
Add  to  I  base 


141    4 
SOO  0 


Sam  kgr.  a^.  AD:r     341  4 


.    PifflSthe  less  8egt.AB      58  6 

Tujind  thtt  Course  from  B,  in  Z.BCA. 
AahypoL    BC        300  co.  ar.  7-512388 

Istondiua  90  lo.OOOOO 

SoisAB  58.6  1.76790 


Co-ttne  aBg.  B    780  44' 
Add£.bjN.      11     15 


9.99078 


To  co-fline  an^.  D  40.45 
Subtract  £.  by  N.  11.15 


9.879a; 


Remains  W.        99  30  N.    for    the    ahip't 
course  from  D,  the  eas tcmmost  port. 


1; 


Sana  £» 


89<  59  N.  or  N.  the  course  from  B,  the  westernmost  ship^s  port. 

CASE  V. 


The  bearings  of  two  or  more  places  from  two  different  stations,  as  also  the  bearings  and  dis- 
Unce  of  the  said  auiions  from  each  other,  being  given,  to  find  tht  bearings  and  distance  of  the 
•aidplaces  from  each  other. 

.Tbii  case  is  a  componud  of  the  first  and  second  Cases. 

EXAMPLE  I. 

Coasting  along  shore,  I  saw  two  headlands,  the  first  bore  from  me  N.  E.  the  second  E.  N.  E. 
and  afrer  ihad  sailed  £.  by  S.  10  miles,  the  first  bore  from  me  N.  by  £.  and  the  second  N.  £• 
bj  N.     I  demand  the  beanngs  of  the  two  headlands  from  each  otlier. 

CONSTEWCnON.  C 

1st.  Having  drawn  the 
compass  N.E.S.W.  let  A 
lepreient  the  place  of  the 
ship,fram  whence  draw  the 
N.  £.  line  A  C,  the  E.  N. 
&  Kne  AD,  atidthe  K  by 
a  line  ABirrlOimilM^ 
ibeawiUBbetheship'ase. 
and  station. 

ad^  FWm  B  -dnw  the 
ritteBC  parallel- to  the  N. 
fav£.  Where  this  intersects 
mt  N.  C  line,as  in  C,give9 
tbafint  headland. 

ad.  Also  from  B  draw 
the  line  B  D  parallel  to  the 
N.B.b>N.  Where  this  in- 
ccneciB  the  E.N.B.  line, 
as  in  D9  gives  the  second 
BcMUaod. 

4lk  Join  theWmts  C  andD,  then  will  CD  be  the  distance  of  the  lieadlands  from  etch  OCbfD 
ad  the  ^  A  C  D  their  bearing  from  the  N.  £.  Imc,  to  find  which  by 


C0JIST8  AND'  IlAR&OtllLt.  35S 

>m  tills  «talmn,  for  n-lych  purjjose  prepare  an  Dliservation-table, 
tvlijcli  write diaiinctly  and  r«galjirlytn«  simuuI  ci-le^tialohscr- 
:iona,  bearings,  diHtani-tis  mca-iureil  by  ibc  loK-linf,  tliL*  rocks. 
Kilt,  sDUDtlinfrS,  overralls,  tmcs  of  lidei^.  and  otlicr  i<:in,irks  rtmt 
ly  l)u  made  along  tlie  enast;  rlie  tahlr;  uiiiy  consitilwl'7  or  8  «:o- 

_  ims  dL<i[iusctl  in  the  foiluwinst  orJer  : 

»  NoTC, — ^Tiiesexiaiit  will  be  found  ihf  rnadicstand  most  corrwt 
itnim(.'ii[  to  taketlie  anylcs,  by  being  held  iti  a  horizontal  poU- 
n,  by  which  means  any  two  ob'iects;  not  pxccediuj;  il20",  may 
brought  into  contact;  it  will  not  be  amUs  to  take  material  points 
the  compass,  and  intermediate  ones  by  the»exantor  cguadrant. 

Observations  in  navigating  the  Coa^it /"""  Ciip^ '"  Pottit 

,  being Miles,  ineasured  by  the  Log,  th^  Out.  from  Sitt- 

,  tion  I  lo  %  peing  S.  i  W. 


Mur. 
Al., 

Di^iihj^i 

(talUu. 

ItWiilns.  and  Jb- 

;&.ss." 

D.M, 

H.M 

Faili 

'■ 

'■' 

i 

A.N.  ■>'■  W. 

U,W.au"K 

" 

jdi.NAS. 

4  i.ii[iim 

While  the  vessel  is  running  the  base  line  from  siaiiuii  to  station, 
•xt  accurate  appearance  of  the  co^3t  should  be  made,  to  do  which, 
C  four  expert  persons  be  appointed,  one  to  lake  the  bearing  ex- 
^y  with  ixn  azimuth  compass ;  one  to  ovf  rsee  the  running  uui  of 
to  log' line,  nnd  to  kffp  an  accutini  ttf  ibe  ship's  way,  so  as  to  be 
Bdily  able  to  tell  the  diitance  run  wlten  rctiuired  ;  the  third  to 
pead  the  heaving  of  the  lead,  to  write  down  the-»ouitiling!i  and 
nringAof  one  or  tw  >»  head  points,  or  remarknble  |K)int)>of  the  coatl, 
||[ensicacbiiepiiiitht:i'our(.Uadrafisni3Ti,tndrawoiitilientioeasary 
'  u-ings  and  distances,  and  delineate  the  liguri.-»  and  windings  oC 
e  GOiut  at  eaeh  station,  and  to  correct  thcli'  t'oruit  :ui<l  dimension^ 
len  tbe  ship  issaiiiiiealon^rthe  hmd.  IIilii  let  the  several  bt^ar- 
»  be  corrected  by  the  vanaiioti  to  rettuce  them  to  their  true  po- 
Uon^:  then,  insomecoiiveiiienipartofa  slieetof  puper,  duiicriliu 
icirele.  tbe  larger  the  better,  on  which  lay  otT  tbe  several  beating 
fken  froBi  the  tirst  station,  and  Icttbcni  be  nnmbcred  1,2,.%  SiM, 
n  the  outside  of  tbe  circle  ;  aLiO  lay  down  the  scwral  beoriti^s 
uken  at  the  ^d  nation,  let  these  be  numbered  with  the  )iame  figure* 
on  the  inside  of  the  circle. 


SS6  THE    MAmrER    OF   SURVEYIKG 

Draw  a  lUie  to  e:iprc£s  the  ship's  run,  both  in  length  and  coursCf' 
and  from  theendottheliae,  expressing  the  first  station,  draiv  linn 
parallel  to  the  respective  bearings  ukfiii  at  that  end,  aiMl  note  it  ill 
the  circle ;  mark  the  intericctions  of  each  pair  of  lines,  directed  to 
thesumepotot,  with  the  numbers  annexed  to  their  beBrin>Tit;  and, 
through  the  intersections  so  marked,  drawhy  hand  a  curved  line; 
observelowavethelineinandout,  as  near  as  can  be,  like  the  bend- 
ing of  the  coast  itaelf. 

Against  each  part  draw  the  appcariince  of  the  elevated  or  \ow 
ground,  in  the  skefchcs,  distingiiiiihing  rockii,  citlfs,  or  high  lands, 
low  lands,  sand  hills,  &c.  If  there  are  any  currents  or  eddies,  ex- 
press  them  in  their  proper  places,  by  diirta  or  arrows,  the  poinu 
being  turned  that  way  the  currents  set ;  put  in  the  several  -sound' 
ingitat  low  water,  in  small  figures,  distinguishing  whether  fathoms 
or  feet ;  show  the  time  of  high  water  on  the  full  and  change  days 
by  Roman  fieures,  and  tell  the  rise  in  feet:  pat  in  a  compass  witii 
a  scale  of  miles  or  leagues,  such  as  the  vessel's  run  was  laid  dowii 
by  ;  add  the  nairie  of  the  place,  the  coast,  and  the  latitude  and 
longitude,  as  true  as  can  be  obtained. 

If  there  is  a  shoal  or  sand  on  the  coast,  let  it  be  taken  by  a  boat 
satlinground  it,  and  keeping  an  j^^count  of  the  courses,  distances, 
and  soundings,  to  be  put  in  the  draft ;  the  boat  must,  frnm  some 
part  of  the  said  sand  or  shoal,  take  the  bearings  of  two  points  of  the 
coast,  where  bearings  have  been  taken  from  the  shin ;  or  the  bearv 
ing  of  the  boat,  or  some  part  of  the  shoal,  or  some  beacon  in  that 
place,  must  be  taken  by  the  ship,  at  theistations  where  she  takes  the 
bearings  of  the  shore  ;  for,  by  either  of  these  means,  onej>oiatof 
the  sand  being  obtained,  the  rest  of  it  can  be  laid  down  from  the 
boat's  account. 

If  the  coast  to  be  drawn  is  a  bay  or  harbour,  winding  in  such  n 
manner  that  all  its  parts  cannot  be  seen  at  two  stations;  let  a» 
nmny  bases  or  lines  be  drawn,  and  exactly  measured,  as  may  be 
found  necessary,  observing  that  the  several  distances  run  shoukf*^ 
join  to  one  another,  in  the  nature  of  a  traverse ;  that  each  new  ae\ 
of  ubjectH  or  points  observed  should  be  taken  from  two  staciom  M 
the  end  of  a  known  distance,  and  that  the  objects  whose  bcarlngi 
are  taken  do  not  so  much  extend  beyond  the  limits  of  the  base,  «■ 
to  make  angles  with  it  less  than  about  4  or  )  of  a  point,  but  rather 
reserve  such  objects  for  the  next  measured  base  line;  for  nhei 
lines  lie  verj-  obliquely  to  one  another,  their  intersections  ere  no 
t^'atily  ascertained. 

Thus  may  aconst  of  any  extent  be  surveyed,  by  cai^fully  mea 
suring  of  stationary  base  tinci.,  and  from  their  ends  drawing  angles 
to  each  other. 

If  any  particular  parti  of  the  harbour  cannot  be  conveniently  seen 
from  cither  station,  take  the  bout  into  those  places,  and,  having 
well  examined  thetn,  make  sketches  thereof,  estimating  the  lei>gw 
and  breadth  of  the  several  inlets,  either  by  the  rowing  orsailinfTi  * 
tlte  boat  i  take  as  many  beum^s,  sQundings,  and  oi&i  notes,  < 
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may  be  thouiiht  necessary  ;  then  anticx  tbcse  ]ianiciilar  vieivS  in 
iheir  proper  plnces  iti  ibe  geneml  draft. 

Ifih«re  areanydaiigeroussiirxit  ur rucks,  ht-sides  inseriiii^ibein 
in  their  proper  places,  there  should  be  a  doiililc:  line  drawn  throOgh 
that  point,  on  one  or  more  objects  asliore ;  and  for  this  purpose 
choose  a  (■hiiri.l),  mill,  liouso,  noted  tree,  a  i-lift,  or  any  remark.- 
nblctbingtiiat  can  he  distinctly  seenat  sea,  and  wbicii  can  lie  brought 
to  bear  in  tlie  samerii^hl  line  witb  the  point  to  be  avoided;  bntif 
that  point  is  under  water,  there  must  he  (wo  Innd-iDarks  brought 
to  bear  with  the  danger,  either  in  a  rt^ht  line,  when  it  can  be,  or 
in  two  lines,  and  those  two  lines,  and  those  land -marks,  may  be  put 
down  in  their  proper  places,  by  tlieir  intersection  of  two  objects  in 
nne  beArin^,  nnd  two  objects  in  another  bearin[r  ;  which  will  give 
the  station  of  the  ship,  and  thedistaiice  and  the  bearing  oFihc  dan- 
Scr  from  that  staiFon,  noted  when  near  or  on  it ;  hut  if  two  such 
inlerseciions  cannot  he  obtained,  it  must  be  put  down  from  the  two 
points  on  shore,  in  one  with  the  compnted  distance  therefrom,  ot 
from  the  interieciinj;  hearings  of  two  sinfrle  pointti  on  shore. 

It  should  be  remurked  in  the  draft,  what  placet),  if  any,  are  unfit 

Ianchota[rc,  and  what  are  tit,  by  wri-ing  Hocky  ground,  Foul 
hnraife.  Good  anchorage;  and  in  the  latter,  to  iJr.iw  the  figure  of 
tiicbor.  Also,  if  there  is  any  particular  ciianbel  more  conve- 
it  tonit  through  than  another,  it  is  to  be  pointed  out  by  lines 
Wn  to  its  entratii  c,  from  two  or  more  noted  marks  on  shore. 
'ho  fore^uinn  method  of  surveyinf^  a  coast,  supposes  in  general 
it  is  token  hy  n  ship  in  her  passafje  along,  not  having  an  oppor- 
ity  of  goin2  ashore.  But  when  circumstances  will  permit  the 
iiieature.4  and  observations  to  he  made  on  land,  tliesurvev  can  be 
mure  accurately  taken  tbaii  on  tlie  water. 


^Bi  To  sitrvcij  a  Ilai  buur  hy  Observntion  ashore. 

MAKK  an  eye-draft  of  the  place  to  be  surveyed:  and,  in  pfjing 
-iiiml  its  coast,  fix,  in  the  most  remarkable  points  and  bends  of 
lie  ihore-Malion,  staves  or  straight  poles,  tall  ennttwh  to  be  scttl 
ii  a  conNideralilc  >lisiancc  ;  hut  if  at  any  of  those  plcoes  there  is  a 
jotediree,  house.or  any  other  remMrkable  tbintr.  that  object  may 
-erve  initoad  of  a  stiition-^talf-.  and  it  "ill  be  conienient  to  bhick 
ibeHtaves,  and  lie  a  pieceof  white  bunting  to  the  top  of  i-iuh,  ilien, 
in  the  cye-dnifi.  put  letters  at  the  noted  points,  or  marks,  fur  dif- 
1 1  net  ion-sake. 

Choosethonn^^tipvelspf>t  of  ground,  wherein  a  base  linemavbe 
measured,  of  one  or  mire  half  miles  in  leiii;th,  or  a  length  of  not 
lesK  ihaii  a  tenth  part  of  the  distance  of  the  two  extreme  obiects- '. 
marked  for  obsening,  and  let  the  dtreetion  of  the  measured  bas« 
line  be  so  laid  out,  that  from  both  ends  of  it  ns  many  of  ctiL-  italioti 
ivea  before  planted, or  theohjects  before  remotVeA,  m^.-^  Vies««\\  \ 
'  beari»£or£o-'Hi"pff  (if  thjs  base  muslbedetcTtcweiW*^  i^t^^t^* 


and  minutes,  and  also  its  length  most  be  accurately  measui^  i 
ft-et  and  parts,  either  hy  a  mensuriiig  chaio.  or  by  a  piece  of  log 
line  of  I  on  feet  lon^,  flroperly  miiriuHl  M  the  end  of  everv  '0  (V( 

Ftooi  one  etid  of  the  hn^e  {(Iimtvo,  with  any  insiriimetit  |ini|M 
intake  bearings, the  position  nr  bearini;  in'iie^rees ami  mimiti'Vc 
ail  t hi- staves  or  nbjects  within  view,  irnd  wrjh?  rtif'Ti  'lnn'ij  urieriy; 
rioihrsaiiie  frmn  tlie  otiior  t-iid  nfthtf  base,  and  Jci  .tit  thebL-arings 
be  cornrcteJhy  the  vamtion  of  ibr  compas-i. 

Then  tbeNe  itiujuure*!  aiiJ  corrtrted  hearings  hein?  plntteil  or 
laid  down,  will  givf  thu  tnom  conspicuous  points  on  ^boTO,  the  in- 
tenmediate  spacf  s  are  to  be  filleil  np  from  th\'  -^ketcbei  of  them 
made  on  the  sfiut. 

Unt  if  any  such  oliiecisshonld  spread  on  either  hand,  «t>  far  from 
beyond  the  limits  ot  the  base-,  that  at  cidier  4;nd  iiiiirt^nf,  tiii*  otber 
end  and  those  objects  or  staves  shonhl  appear  nearlv  in  the  same 
dirfciinn.  or  to  make  is  of  not  exceedit-'fj  10" ;  or,  if  some  of  the 
remarked  objects  caji  be  seen  only  from  one  end  of  the  base,  then 
let  the  bearmgs  of  snch  objects  be  taken  from  a  place  whose  po- 
Bition  has  been  determined  from  both  ends  uf  the  measured  baac; 
or  if  there  are  several  renr.irked  objects  vvhicli  cannot  be  seen  from 
rither  end  of  the  btisc  lines,  let  the  bearings  of  soch  objects  be 
tyken  from  each  of  the  two  points  who^f  position  has  been  uiheii 
from  both  ends  of  the  base  ;  ur,  it  may  on  some  occasioitti  be-  prt>- 
rrer to  chooBC  another  place  on  which  another  base  of  a  cnn\'cnieiit 
length  may  be  measured,  and  from  the  extremities  of  ..hich  t  lie  ends 
of  the  first  base  ni^y  be  seen,  imd  also  as  many  as  can  be  of  ilic  re- 
KiAining  objects n'hich  lay  too  uhliqtiely  for, the  first  ba"c,  orivlii^ 
rouid  not  be  seen  from  it ;  in  soch  manner  pi-oceed  until  thf  bimr- 
mgs  are  taken  of  nil  the  poiotsjudged  ncce«!ary  forcompteiint^ihe 
Mirvey  of  the  limits  of  the  harbour. 

If  a  ba'^e  line  of  a  sufficient  length  cannot  he  mciisiired  in  one 
right  line,  it  may  be  taken  in  two  ailjuining  lines,  as  the  two  !>iHes 
ofatri-inile,  the  included  angle  bcin<^»ccurat£ly  taken,  ;;nd  the 
hearing  of  either  line. 

Wlien  the  outlines  or  limits  of  an  hnrbunr,  hay,  road,  &c.  atv 
delineated  by  the  preceding  precepts,  let  a  small  vessel  r»  out  to 
sratotiikedrawingsof  the  appearance  ot  the  land,  and  in  bennngs, 
^sil  likewise  into  the  harbour,  attd  draw  the  appearance  uf  its;  en- 
tr&tice  -,  take  particular  notice  if  (here  are  any  tuUe  rescmblaDce* 
of  the  entrance  by  nhich  ships  may  bo  deceived  and  run  into  dan- 
j;er  ;  or  when  any  two  objects  being  brought  in  a  line,  or  in  on*, 
will  lead  into  the  harbour  without  danger  ;  when  it  can  be  done, 
search  for  the  best  anchoring  places,  and  if  possible  denote  iho«e 
|fla«-s.  by  bringing  ino  objects  mone,  if  nut  thec\actbc«riogsof 
ivroor  tliree  other  objects,  so  tliM  tbe  placea  may  be  easily  deter- 
mined, tlic  chart  being  correctly  drawn,  »  compass  with  ihera- 
riAlion  and  scale  properly  fitted  to  the  i>lim,  tlie  i^les,  rocks,  sands, 
&e.  marked  in  their  proper  places,  wiili  their  KOundrnG^s  nt  low 
Mater,  ood  the  wiudi  open  to  tb«m,  the  best  track  with  tJie  soutid- 
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asg 


ingsali  tlie  way  to  those  anchoring  places  ■.lio  proper  siiilin^inarljs 
to  »voiJ  dangers  ;  the  winds,  if  any  troublesome  one*,  wiiicli  pre- 
vail, anil  at  what  seasons  ;  tfie  places  where  freBh  water  can  be  got, 
the  iiatBC  of  thu  pinve,  the  country  in,  on  wluttsea,  tiie  Uiitudu  and 
longttutle, »  sketch  of  the  appearance  the  place  makes  at  ^ca  upon 
a  kiiuwn  rhumb,  and  atan  estimated  di&tance.  Add  whatever  elMt 
a  jiulicinns  si^aman  shiill  think  proper  to  insert;  tlinn  is  thepUn 
lit  for  all  nautical  pui[io:.es,  and  tuny  be  ottihellisbed  with  prapei 
colours,  if  netessui^. 

Sea-dra«iiigs,tfthenaccording  trt  the  foregoing  precepts, besid.es 
the  real  use  I'ley  are  of,  i:aiiiiot  fdil  to  recommend  the  youiiff  tn«- 
viner  wbu  luiveys  and  con^itrncts  theni,  lu  the  notice  '>f  his  supc- 
Fiurs. 


To  yedufe  a  Prnft  to  a  amalkr  Srah. 
With  a  bhck  lead  [lencil  draw  the  draft  to  he  reduced  a|l  nrer 
ilh  cruss-liiie»,  forming  exact  squares,  draw  the  clean  paper  for 
eopy  111!  ever  with  the  s^me  nuiuhcr  of  squutcs,  hut  tneir  sides 
smaller  in  proportion  to  the  intended  size  of  the  scale. 
Til  as  i,  .',  &e.  leiii[ih  of  the  otlicr,  distiiiiiuish  by  a  stronger 
^  .k,  wiih  a  fiiJure  every  fifth  orMxiii  row  of  squares  in  both,  so 
that  ttie  several  corrcsiionding  squares  n^ay  be  readily  perceived  ; 
then,  i:i  each  of  the  squares  ofihe  d'aft>  draw,  bj'  the  eye,  a  curve 
on  the  paper,  similar  to  that  in  the  smiare  of  your  copying  draft,  till 
the  w  hole  i*  copied ;  make  the  black  lines  w  iili  India  c 
and  when  drawn,  the  black-lead  lir 
or  India  mbher. 
^   Iheretjivctwo  Examples,  asan 


with 


r  other  ink, 

■s  may  he  rubbed  out  with  bread 

eluci'.laiion  of  what  has  last  been 


K  EXAiVlPLp:  I. 

AB  is  the  base  line,  equal  to  }  Mile. 
BG=N.     ST.         l\  AG=N.  E.  by  N.  l-\ 

BC=N.  35  W.         2i  AC=N.  2/„ 

BD=N.  sa  W.         af    SMiionatB,An=N.33''2j'Wjr°'""'''" 
BE=W.  S.  W.  4rwiihBeariiics.  AR=:S.  W.  I,y  W.  +r^     ■ 

BH=S,W.bvS.iW.  S\  '     AI1=S.  *  W.  jV'*"'""^ 

BF=S.  'i^  AF=S.  li.  tij 

f  These  instruments  give  the  |)oint3  G,  C,  D,  E,  II.F,  in  order  from 
"   h  sUlion  ;  that  is,  BG  and  AG  interseci,as  also  EC  and  AC, 

■  Observe,  the  last  letter  mustbe  the  same  in  both  bearings,  and  it 
will  he  the  best  to  follow  the  bearings  one  way  all  round  tlie  com- 
pass from  the  first  station  ;  as  also  when  arrived  at  the  sccutid  sta- 
tion, begin  with  your  first  object  seen  at  lirst  station,  nnd  follow  the 
letters  round  belonging  to  each  ohioct,  by  which  the  last  letter  in 
axh  bearing  will  successively  follow  in  order. 
This  is  an  exatmile  when  on  board  ship. 
JL s ZiaZ 


BftO  TlIK    MANNEH    Ot    SU«V 

EXAMPLK  H. 

TbJH harbour  n-as  surveyed  by  base  lines  taken  on  shore,  wtiicb/ 
when  it  C4n  be  limie,  isfarpreterable. 

The  bas(<  Ihit  AG  Sl^  iathoms,  was  taken,  as  by  directions, 
on  the  most  even  spot  on  shore;  now,  beginning  from  point  A> 
AB=W.  by  S,  4  S.-)  1GB=S.S.  W.  n 

AC=W.  Ity  N,  B.'arinp>GC=W.  by  S.  J  S. 

A»=W.N.W.iN.    I  from  Sia-  GD=\V.  i  N.  i        H.-arinss  fioio 

AE=N,N.^V,  iVV.  fiioii  A.       Gli=W.N.\V.  i  N.     ("      "      "       ~ 
AK=N.  by  \V.  jW.   1  GF=N.W,  by  N.jN. 

Ae=.\.  .N.E.       JaiafalU.  I  J 

After  having  made  these  observations,  it  will  be  necessary  to 
proceed  to  ilitr  noribern  part  of  the  coast.  In  all  cases  »f  here  a* 
const  is  Bunvyi'i)  in  severul  parts,  it  is  most  advisalile  to  measure  a 
new  I'uiidanifiit.il  b;ise  for  each  part,  when  it  can  be  conveniently 
done.  A  line  measured  from  the  station  V,  towards  K,  is  well 
adapted  to  our  [lurpose.  Let  FK,  ihereCore,  be  the  second  baw 
l^e ;  its  lenjjth,  by  adniensureuieiii,  is  tonnd  to  be  778  fathoms 
and  its  bearing;,  by  cuinpass,  N.  E.  i  E.  Take  beuriii^s  from  eaci 
end  of  tliis  b^^c  as  before. 

/■KF=SAV.J\V, 


KF=SAV.J\V.     -J 
Kll=N.  W-iN  /        ,.      . 

KL=N.bv\Vi\vl       *""'"" 
KN=N.iK.         J 


ngsfram' 


FIflnUFH=N.W.bvN.iN 

FL=N.}I'..  ^,....1,  -..li— ...JO  ^     s>«ii„..V 

rK=N,t:4tr78  fath.  \  5u-  iKL=N.bv\Vi\vl  *""'""  '*'• 
JiionF.  I[,KN=N.}K.  J 
It  is  plain,  that  the  connexion  between  the  two  parts  of  tl)  __ 
survey  is  preserved  !iy  the  second  fundamental  biisc  beiiii;  drawn 
(Vom  the  point  K,  wUo^e  situation  was  before  dcteruiined  by  ob-^ 
servatiims  from  the  liist  base  line.  If  this  particular  position  oi 
the  first  base  line  had  not  been  convenient,  and  it  had  been  rnteii 
at  a  distiitice  from  every  point  dettriiiined  Itl.fl'luation  from  tht 
first  base  line,  the  connection  wonld  have  retjilired  !in  obscrvuiiuii' 
of  ilie  iiearing  of  one  of  the  said  points  fronj  each  end  of  the 
ind  base-     Tims,  suppose  the  line  JK  to  be  rhe  second  base 


line,  instead  of  FK,  the  position  of  IK,  with  respect  to  the  given 

DointF,  may  be  known  by  takiiij^the  bearing ofF  from  land  K 

The  end  nfthe  shoal,  marked  M,  lies  with  1),  bearing  N.  and  E, 


N.by  E.  *  E. 

All  the  observations  which  are  required  to  be  made  on  short 
beiny;  completed,  ihruiigh  the  intersections  nf  the  beurifigs  dmn 
the  confignrution  of  tlic  coast,  as  before  directeJ,  unJ  fiiush  tlio 
drawing  by  the  instrunlionj.  there  given;  which  if  well  attended 
no  difficulty  can  well  occur. 


Tojindth''  Ui'tj^ht  an'l  Dhtaiicea  of  Obircts  ot  Siti, 

WhF.N  the  object  is  perpeiiilicular,  and  the  Ji^iianceto  it  

be  ineusnM,  find  the  angle  of  lUtitude  with  a   iiuadraut,  iini 
Aifosure  the  distance  to  it  m  cxuct  as  possible,  and  then  yi 


+• 
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the  angles  and  base,  to  find  tliu  perpeiidioilar ;  or,  if  you  ^o back- 
ward or  forward  until  tbe  angle  of  altitude  be  45°,  tliti  distance  be* 
tween  you  and  the  object  will  be  tbe  perpendicular  beijrbt. 
EXAMPLE  1. 
Seine  69  fathoms  from  the  bottom  of  a  tower,  I  find  its  altitude, 
after  allowing  for  tbe  height  of  my  eye,  abore  the  water  15"  lo'. 
Rcquii'ed  the  height  f 


Draw  AB=96,  upon  B  erect  the  perpendicular  BC,  ami  draw 
AC,  making  an  angle  with  A11=I5<*  10' till  it  cuts  BC  in  C,  tbeu 
will  BC  be  the  IieigJit  of  iLe  tower.     Or, 

As  radius  lO.OOOOO  As  co-si.  anp.  A  co.  ar. 

Is  to  ihe  base  96  1.98227  ;  iJase         OC 

So  is  tang.  ang-.  A,  i5°  !(/      i)Ai.iOS  :  :  S.  ang.  A 


To  tbe  height  BC  26.2    1.41535  :  tbe  perpen. 

EXAMPLE  II. 

Being  at  sea,  I  observed  the  altitude  of  a  niountain,  and  found 

it  20*,  and  then  sailing  from  it  in  a  direc  t  tine  tour  miles,  1  found 

tbe  allitude  of  the  mountain  to  be  14",  dip  and  refraction  allowed 

for.     I  require  the  perpendicular  height. 


.D  A 

COSSTRUCniON. 
On*  ihf  hariwoKlliiH- ]>C. 

On  i.nv  mm  A  mAc  ll«  ^IlAr=:0O 
fn.m  A  »i  <>fr  rmir  mitn  ta  D,  nn  D  tiMkc  llx 
Z.mK:ziwo,«iidfrora»l..ietl«^r..*DB™t 
the  rinr  AB  ■■  at  B,  Irt  r^ll  ihe  pi  t(.cnilicular 
1M:  oh  iI»  We  DC,  .ml  m-  luraeuitJ  «11l  be 
■hr  r»rBeiiiti™ltr  bright  irquiitd.  1  BO  0 

TUtn^DAC     ^  30  0 

Tlie  ii«.  B.^D=  110  0 


i.Iuda'h 


J  Sirr^    io     5.S3 


IKVATUItU  01    SHE  EAKTU. 


So  that  the  height  of  the  mountain  ii>  H  miles  y^*  =>  I  furlong, 
l»  nules,  &c. 
Note.     Id  finding  the  ^  DAB  see  Prob.  .'^th  in  Geometry. 


Ofl/ie  Curvitture  of  the  Earth. 

j\lOST  persons  know  that  if  ihey  are  raised  above  the  surface 
of  the  adjacent  land  or  water,  they  can  not  only  sec  difiereiit  ob- 
jects that  lie  uR  that  surface  hetter,  but  aKu  we.  tjjoae  more  and 
niore  rrmote  as  they  adrance  higher.  The  irregularity  of  the  sur- 
face of  the  land  nil)  not  be  subjected  to  any  one  rule  that  will  give 
the  distance  to  which  oltjetts  may  be  seen  at  dilfereut  elevations  ; 
but  at  sta,  where  there  ii>  generjijly  an  uniform  curvature  of  the 
water,  v^t\i  the  sujipasilioii  ni' the  spherical  form  of  the  earth, 
tho%c  distances  may  he  easily  ccaiipiiied. 

KULE. 

To  the  earth's  semi -diameter  add  the  heijfbt  of  the  eyp,  mulii^ 
ply  tht  sum  hv  till"  height,  lUeii  the  scjnare  i-oot  of  the  product  is 
the  distance  at  whifhan  objtci  on  lite  surface:  of  the  vrat«r  can  be 
seenby  aneycMndevated^iiiid  b^  this  rule  wim  Table  XXI.  com- 
puted, lh«diNattMt!Tufihe  earth  beiitf^  tulionat  417981 17  fieei,  ac- 
cording lo  Sir  |«tie  Nuwtoii's  nieasnree.  This  Table  may  b« 
UMefillty  u|>I>(ini  to  estimate  the  distance  of  an  object  at  sea,  th« 
elevation  ot  ii'iit  ol'jcct  above  itsUoriMn  being  known. 
EXAMPLK  I. 

Sailing  tonurils  a  headland,  on  which  is  n  light-house  elevated 
fiOOfeet  ahu^ethe  surface  of  the  water,  we  saw  the  lights  at  night 
just  iippear  in  the  hori/aiij  how  tar  were  we  at  that  time  distant 
from  that  light-house } 

Look^n  1'iihtc  XXi.  for  6uO  feet  in  the  column  marked  Heiglit 
in  Feet,  nnd  right  against  it,  in  the  column  marked  Distance  ta 
Miles,  i«  :29.9t'4.  So  that  thK  distance  may  be  reckoned  about 
3t»  mile*. 

F-X AMPLE  II.  * 

Being  in  company  with  some  merchants  tvalking  otiM  sandy 

shore,  on  the  look-out  for  a  vessel  which  iriuc\peciedi  whuae  top> 

gnlliiiii  ni.'in*as  lid  feet  abovethesurfaire,  allowance  being  made 

her  iiuu:er>'ii>ii  in  the  water,  wo  observed  through  the  telescope 


I  shfp'«  vane  jn-i  appearing  ill  the  horizon.     How  fur  cfl'i*  that 

■bip,  supposing  it  the  vesseitxpitted  ?  Anuwer,  iiguinst  l-IO  feel, 

itic  heigl^t,  >tat.db  t-t.4)t!<.  tliaL  In  her  distance;  bereisnoallowiuiee 

ide  for  the  height  of  the  eye  above  the  horizon ;  but  it  i*  obvious 

lithe  higher  the  eye,  the' farther  it  can  r-ee  :  now  as  objects  are 

in  siitrai^hi  line,  andthHiUtteii,  a  tangent  to  the  ejinb'»  suf- 

tlietefoTK  It  follows,  iliat  Vt  liu&  Ok.  ^\>va,vt^i^  qI  v«i>  OK^ttc<^ 


CVJlflEMT  flAILINO^ 


o*>)ecl»,wh«i  rile  rlp^it  linn  jolniiis  '''*"**  Wi't'ic*  the  surface  of  the 
eainb between  th^ie  objects,  \<tak  for  tli^ditunce  answering;  each 
height,  &ikI  theif  anm  is  the  ili«itane«  reqiiircil. 

Thus,  ill  the  second  example,  supiiosc  tlie  eye  tAiisei  slit  feel 
ftboTC  the  Wfttd'a  eij^e,  it  cah  -tec  mi  oliject  on  tbe  Kurtu<;e  SJ90^', 
or  three  miles  off.     This  distance  adduiJ  lo  I4t  miles,  malce  ihe 
dist&nce  of  ihe  ship  to  be  174-mrleB. 
>  EXAMPLE  III. 

A  tnan  being  on  tlip  main-top-gnlts»it  mast  of  a  man  rtf  w4r,  -JOO 
feet  Above  tiie  water,  ses%  a  100  itmii  «liip  site  ha-i  t>n<^^^  ih« 
■  ly  bel'ore  huU-tu  ;  how  far  were  ttiose  Aips  dmtun.  fruin  one 
her  ?  . 

ship  nf  100  (tuiiS)  oi*  >  hi'it-rate  man  ttf  war,  is  alnve  tiO  fi^^t 
im  the  keel  to  the  rails,  from  which  derhici  about  20,  loavu^i  4lt 
ir  the  height  of  her  quaner  above  water.     Now  a  shij)  is  icen 
holl-Wifheh  hfe^ Upper  works  jun  appear. 

Then  eoo  fe*t  high  giVM        i7.:Ufl  iMileB. 
And  against  40sCantls  ■  7-7  ( t 

k  2S.U(iO<iiilesisher{]istaiice 
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CURRENT    SAILING. 

Currents  are  certain  settings  of  the  streams,  by  means  of 
wfaicfaall  bodies  moving  therein  arc  compelled  to  alter  their  course 
and  submit  to  the  motion  imgiressed  upan  them  by  it :  whence,  if 
a  current  sets  with  the  course  of  a  ship,  it  augments  her  motion 
by  »A  much  as  the  drift  or  rate  of  driving  It. 

Tkns,  if  aship  sails  N.  N.  K.  20  miles,  in  a  current  that  sets 
N.N.  E,  H  miles  in  the  same  time,  her  true  course  will  be  M.  N. 
E.2B  miles  in  that  time  ;  bntifn  current  sets  against  a  ship,  jtles. 
lAnsbet  velofity  by  just  es  miH^has  tliocutrcnt's  drift  n.  * 
So  that  if  the  Khip  sails  N.  K.  49  mites,  iti  a  ciirrtnn  that  sets  S.  . 
'.  10  miles  in  that  time,  ihenhertniecour.se  willheN.KTW 
^.les ;  and  if  in  the  satfie  time  that  the  ship  sails  N.  K.  44  mafes 
ba  current  that  deu  S.  W.  59  miles,  then  the  shij)  will  fiill  astifttti, 
Bidlier  truccoumewitli  heS.  W.  lOmiles;  hut  it  theshinrliwaitl 

be  euiVAt,  it  nut  only  lessens  or  Augments  bee  velocity,  but  jriVM 

ber  a  new  motion,  coiuponndodof  that  of  the  ship  and  current.. 


If  a  body  be  acitaied  A  "a  - 


by  two  motions  ot  the  r' "" *~*1( 

same  time,  the  one  with  /  / 

a  certain  velocity  that 
willcarry  it  according  to 
the  direction  of  tlie  ling 
AH,  ihe  length  Ab  in  a 
^(uu£,  the 


re* 
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•  -(lier  according  to  the  direciioti  of  the  line  AD,  with  !i  velocity 
lliat  will  carry  it  to  the  distance  AD  in  the  same  time,  tKen  the 
IhkIv  will  ilescribe  the  diai^onaj  AC,  ai)il  at  the.  end  ottliiit  time 
will  l)e  iViimd  in  the  point  C, 

The  senilis  aiid  drifts  of  the  most  retnarkahle  tides  and  currents 
arc  pretty  woll  known,  but  if  in  nnknonn  ciirronb>.  the  usual  way 
to  find  the  setting  and  dvift  is  thus :  - 

Let  three  or  four  men  take  a  host  a  little  wayfimn  the  ship,  and^ 
by  n.  rope  fastened  to  the  boat's  stem,  let  down  a  heavy  iron  pOt, 
or  loaded  kettle,  into  the  et-a,  to  the  depth  of  80  cr  lOO  fnthoms 
when  it  can  be,  whereby  the  boat  will  ride  almost  as  steady  as  at 
atichor,  then  heave  the  log,  and  the  number  of  knots  run  otit  in 
half  a  minttte  will  pive  the  miles  tvhich  the  current  runs  per  hour, 
and  rife  beaTing  of  the  log  shows  the  setting  of  the  current. 

EXAMPLE  I. 
If  a  ship  sails  E.  N.  E.  98  miles  in  a  current  that  sets  8.  W.  27 

miles  in  tfiesa 


same  time,  what  is  her  trueci 


e  and  distance? 


IRO" 

(/ 

23 

30 

0157 

30 

I  Sum  of  req.  <s     78    45 
CALCULATION. 
TliC  opposite  point  to  S.  W.  isN,  E,  which  taken  from  E.  \.  E. 
leaves  2  points=!22''  SO*,  between  them  for  the  ^  C 

Now  we  Iiwve  in  the  a  ACB  the  side  AC,  -^ide  CB,  and  the  ^C 
given,  to  find  the  *!  A,  ^  B,  and  side  AB=distance  by  A.\iom  III. 
Side  AC     9H        As  sum  of  the  sides  125  co.  ar.  7.SO30y 

Side  BC     27         :   tiieir  dilf.  71  •  1.85126 


;  :tiin,i  suniof  opp.^78  45        10.70134 


tan.  of  *  their  dilT.  70  42         10.+5569 


^•T 

CURRENT  lAIUNC 

266 

To  J 
Applj 

sum  of  the  is  78' 45' 
the  1  diff.          70  42 

To  find  the  diit  AB  by  Axiom  II. 
Aj  iioc  Z.  A  8°  3'  CO.  ar.  0.85376 

+  givos  Z.  B  = 
—  givos  Z.  A  = 

149  27 
8     3 

:  Hide  BC 
:  sine  C 

27 
22  30 

1.4313$ 
$.58284 

:  side  AB 

73,78 

1.86796 

TTie  i  B  8'  3'  +  E.  N.  E.  =  67°  30'  =  N.  75°  33'  E.  the  cou.  «ud 
dist.  73,78  miles  for  the  answer. 

EXAMPLE. 

If  a  ship  froni  the  hit.  38"  40*  S.  sails  N.  N.  E.  40  miles,  then 
N.  E.  by  E.  36  miles,  in  a  current  that  sets  S.  E.  by  S.  20  miles, 
in  the  same  time  that  the  ship  sails  40  miles;  I  demand  tb«  dis- 
unce  from  the  first  phwe,  and  also  tkt  latitude  tlitt  ship  is  iu  t 


CONSTRUCTION. 
Having  dram  the  compass,  draw  the  N.  N.  E.  course  equ:U  t* 
40  miles,  to  the  end  of  whichjoin  the  N.  E.  by  E.  line,  and  set  off 
thereon  36  fn>m  the  same  scale,  from  the  end  of  the  last  N.  E.  by 
£.  line  set  off  the  dist.  of  the  current's  drift,  viz.  S.  E.  by  3.  3i 
miles  :  that  is,  as  40  the  run  of  the  shi  p  is  to  20  the  run  of  the  cur- 
rent,  so  is  /(i  the  whole  run  of  the  ship  to  S3  the  drift  of  the  cur- 
rent, then  to  tlie  end  of  that  line  to  the  ship's  first  place,  will  be  the 
distance,  and  the  angle  being  measured  will  be  the  ship's  course, 
and  a  line  let  fall  from  this  last  point  un  the  parallel  of  the  ship's 
first  place,  will  give  on  that  parallel  the  departure  from  ber  first 
•  meridian. 

This  may  be  done  by  calculation  ;  but  that  being  tedious,  we 
■hall  omit  it,  and  show  how  i|inay  he  done  by  a  traverse,  in  which 
we  shall  consider  the  current  as  a  single  course. 
2M 


r^es  Miks 

Northing. 

Southing. 

Kasttng. 

Wesiirig. 

N.  E.      40 
B.  by  E.  36 

.  by  b.   .".S 

37.0 
20.0 

31.6 

15.3 

91.1 

57.0 
31.6 

31.6 

66.3 

25.4 

t.  sailed  from  38°  40"  S.  siib.  tiie  diff.  of  lat.  25  niile»  N. 

it,  38°  15'  S.  wliere  the  ship  is  arrived  at. 

lind  the  coiirwr.  To  find  (lie  diaUoce. 

•23,  4  CO.  ar.  8.J9517     As  sine  cou.  60"  S'co,  ar.  0.08970 
000000       -Hep.  66  3  1.88151 

3  1.82151     :  :  rad,         


■vi.  69°3'         10.41668        ;<fist,         71 
lince  from  her  first  place  is  71  miles 


1.S5I21 
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Airift.  The  state  of  a  ship  broken  from  ber  moorings,  find  diiving' 
about  without  control. 

Afloat.     Buoyed  up  by  the  water  from  the  ground. 

Afore.  Ail  that  part  of  a  ship  which  lies  forward,  or  near  the  stem. 
It  aVio  i\gnifi»farlher  foraani :  as,  the  manger  a tandt  atorb  the  ibre- 
mast;  that  is,  mcarer  to  the  stem. 

Aft,     Behind,  ox  near  the  stern  of  the  ship. 

After,  A  plirase  applied  to  any  object  in  the  hinder  part  of  the  ship, 
as  the  after  hatchway,  the  after-sails,  &c. 

A-groKid.  'I'he  situation  of  a  ship  when  her  bottom,  or  any  part  of  it, 
rests  on  the  ground. 

A-krad.  Any  thing  which  is  situated  on  that  point  of  the  compass  to 
which  a,  ship's  stem  is  directed  ii  said  to  be  a-head  of  her. 

A-MuU.  The  situation  of  a.  ship  when  all  her  sails  are  furled,  and  her 
helm  to  the  lec-sidu ;  by  which  the  lies  witb  her  head  being  somewhat 
inclined  to  the  direction  of  the  wind.  > 

A-lte,  The  position  of  the  helm  when  it  is  pushed  down  to  the  le&- 
■ide. 

All  in  tie  wind.  The  state  of  a  ship's  sails  when  they  arc  parallel  to 
the  direction  of  the  wind,  so  as  to  shake,  or  quiver. 

All  hands  hoag  !  The  call  by  which  all  the  ship's  company  arc  sum- 
moned upon  deck. 

Aloft.     At  the  mast-heads,  or  any  where  about  the  higher  rigging. 

Along-side.     Side-by-side,  or  joined  to  a  ship,  wharf,  &c. 

Alang-ihore.  Along  the  coast  j  a  coast  which  is  in  the  si>ht  of  iJie 
bhore,  and  nearly  parallel  to  it. 

Alvnf.     Is  distance.     Keep  aloof,  that  is,  keep  at  a  distance. 
.    Amain.     At  once,  suddenly  ;  as,  let  oo  amain  ! 

Amidtkipt,  The  middle  of  a  ship,  cither  with  regard  to  her  length  or 
breadth. 

To  anchor.  To  let  the  anchor  &11  into  the  ground,  for  the  ship  to 
ride  thereby. 

Anchorage.     Ground  lit  to  hold  a  ship  by  her  anchor. 

The  anchor  is  a  cock-bill.  The  situation  of  the  anchor  when  it  hangs  by 
the  stopper  at  the  cathead. 

At  anchor.     The  situation  of  a  ship  riding  at  her  anchor. 

An-end.  The  position  of  any  niast,  &c.  when  erected  perpendicularly. 
The  top-mssts  arc  said  to  be  an-end  when  they  are  hoisted,  up  to  their 
usual  stations. 

Apcek.  Perpendicular  to  the  anchor,  the  cable  having  been  drawn  so 
ti<!bt  as  to  bring  the  ship  directly  over  it.     The  anchor  is  then  said  tu 

be  APEEK. 

Arm  the  lead.    Apply  putty  to  the  lower  end. 

Ashore.    On  the  shore.     It  nUo  means  a-grodnd. 

Astern.     Any  dislancu  behind  a  ship,  as  opposed  to  ^.•U'&AJt, 

Atkuart.     Across  the  line  of  a  ship's  course  or  keel, 

Athvart  hawse.  The  situation  of  a  ship  when  driven  by  accident  across 
-  tlie  fore-part  of  anolhi.'r,  whether  they  touch  or  are  at  a  small  distance 
from  each  other,  the  trantven>e  position  of  the  former  arc  principally  un- 
derstood. 

Atkaart  the  fore  foot.  When  any  object  crosses  the  line  of  a  ship^ 
counr,  but  a-lic«d  of  her,  it  is  said  to  be  athwart  hik  yuh  TOu-t. 
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ship,  by  tuf  «cntifc«oBs  obJFCt,  m  a  flirirs  above  her  saib,  as  a  kigh  sea 
behind,  &c.  and. thus  one  sail  is  said  to  becalm  another. 

B^urt  t&r  6mm  deiKitis  an  arc^h  u(  riiu  \ionztin  conpnhendMl  betwacn 
dM  line  at  ibc  baotn  and  iine  of  tlic  ki«l  forwanl. 

To  beiay.  To  faatca  a  ccpt^,  by  winding  il  !icvi;ral  times  backwards  and 
forwai<(ls  on  a  cloat  or  pin. 

To  btnd  a  sail,    h  to  affix  it  to  its  proper  yard,  roast,  or  «tay. 

flrtaoM-tbcA*.     I'bc  space  contained  betwwn  any  two  drcks  of  a  ship. 

Bigit  o(  a  rope.  Any  part  between  the  two  cads.  sieiiT,  a  narrow 
inlet  of  the  sea. 

Bilge.  To  break.  The  ship  is  BitoXD,  that  is,  her  planks  are  bniktn 
in  with  viuienca. 

Bilge-voter.  Is  that  which,  by  reason  of  tba  flatness  of  a  ship's  bottom, 
lies  on  h«r  Soor,  and  cannot  ffi  to  the  pump. 

B'mniKle.     A  kind  of  box  to  contain  tijc  compasses  in  upon  deck. 

Birtlt.  The  slation  in  ivbicb  a  ship  ridea  at  anchor,  Mtber  alone  or  in 
a  fleet ;  the  due  distance  between  two  si»ips ;  and  also  a  room  or  upurt-  . 
ment  for  the  officers  of  a  mess. 

BillB.  \'ery  large  piccLt  of  timber  in  the  fore  part  of  a  ship,  round 
wliicb  the  cables  arc  ^tened  when  the  ship  is  at  anchor.  After  Btrrs, 
a  smaller  kind  of  betts,  upon  the  tjuurtirr-^ock,  for  belaying  the  running 
ri^ngto. 

To  but  the  cahlf.  Is  to  bring  the  cable  undor  the  cross-piece,  aad  a 
turn  round  ihi  bict-lteod.  In  this  position  it  may  be  either  kept  fixed  or 
veenxl  away. 

BUter.     The  turn  of  the  coble  round  the  bills. 

Bitter-end.  That  part  of  tiie  cable  ivhich  stays  withui-board  roand 
about  the  bitts  when  the  ship  is  at  anchor. 

Block.  A  piecL-  of  vvood  with  running;  sheaves  or  wheeli  iu  il,  i4]rou;;h 
which  th«  running  ringing  is  passed,  to  add  to  the  purchase. 

Hlock  and  black.     When  they  cannot  approach  »ny  nigher. 

Board-Anii-hoard,  Wlicn  two  siiijis  conic  «o  jiear  as  to  touch  each  otiier, 
sr  when  they  lie  si  do- by-side. 

To  boani  a  ship.     To  enter  an  enemy's  ship  in  an  enpij;empnt. 

BM  tkitre.  A  steep  coast,  permitting  (he  closa  appruitth  of  $litp> 
pinp. 

Hult-Tope.  The  rope  which  goes  round  a  sail,  and  to  which  the  can- 
vass is  scwfd. 

Boniitt  of  a  sail.  Is  an  additional  pi<'ce  of  canvas  put  to  ihc  sail  in 
moderate  weather  to  hold  niorewiiid.  I^icc  on  the  bonnet,  tlwt  is, 
fasten  it  to  the  sail.     Shake  off  the  b'ttiNii^T,  take  it  otT. 

Boot-topping.  Cleaning  the  upper  part  of  tt  sfaip's  bottnra,  or  tfml  part 
which  lies  immediiilely  under  the  surhce  of  the  water  ;  and  paying  it  over 
with  tullow,  or  with  a  mixtsre  of  tallo'*,  sulphur,  r«sin,  itc. 

Both  »A(cls  aft.     The  situation  of  a  ship  sHiling  right  befon-  tlie  wind. 

Boa-givee.  A  frame  of  old  rope  or  junk,  laid  out  at  the  buw^;. 
*lem»,  and  sides  of  ships,  lo  prevent  ihem  from  being  injured  by  flakes  of 
ice. 

Bim-Ume  bridla.  Lines  made  fast  to  llic  cringlos  in  the  sides  of  tlie 
tails,  and  to  which  the  bow'line  is  fasteaed. 

BoK-liMei,     LiiHi  made  fast  to   the  bridles,  to  hnul  thoin  forward 
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ftiml,  wliich  being  hauled  tort,  enable*  ihe  sliip  to  sail 
ind, 
ilo  piili  itpoii  any  body  with  a  lackir, 
\  Ijirj^c  pii,'L<>  of  timtj«r  which  stand) 

A  pariicular  metliod  of  vctnng  a  ship,  when  the  swell  of 
<  lucking  iinpnicticablt^. 

IS  [i(!i'l'>rmi<l  by  laying  ihi;  head^ails  aback,  to  pay  ofT  (he 
^len  ^vt  in  ihc  wind,  in  order  to  ivtutu  the  ship's  head  inia 

r  yards.     To  move  the  yards,  by  mvam  of  the  braces. 
Tii  bvucc  the  yards  rouuj  for  the  contrary  tack. 
Tu  brace  the  yards  lu  a  position,  in  which  they  will 
pubbible  angle  with  the  keel,  for  the  ship  to  have  hettil- 

o  ease  off  tile  Ict-braCfs,  aiid  round  in  the  weathcr- 
ic  nti'tiun  of  the  ship's  head  in  tucking, 
u  hui[l  up  a  sail  by  means  uf  the  bruils. 
c  tu  certain  rojies  belonging  to  the  mizen,  used  to  truss 
Uair  and  niHst.     liut  it  is  likcwiM?  applied  to  all  the  rope> 
Idojvij  in  hauling  up  ihi*  after  cocnrrs  of  the  stay  sails. 
The  net  of  beginning  to  unload  a  >hip. 
\Vheii  a  ship  ut  nnchor  is  forced,  by  the  wind  or  cnr- 
lit  pofiiion  in  which  ihv  kee)>s  her  anchor  iuo*t  free  of  her- 
lii  ihc  ground,  so  as  to  endanger  the  tripping  or  foul- 

I  ISuriiing  off  the  5Ilh  from  a  ship's  hoi!om. 

A  rope-  imployed  lo  continu  a.  ship  sidi'wiij's  to  a  wharf. 
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foot  rope  before  the  tai),  atid  by  which  the  buDt  or  belly  of  the  tail  U 
faauteil  up  outwards. 

Bif  tie  board.    Ov«r  the  ihip'i  ude. 

By  lie  head.  1'he  state  of  a  ship  when  she  is  so  unequally  loaded  at;  to 
draw  more  water  forward  than  sbe  ought. 

81/  the  ■wind.  The  course  of  a  ship  as  nearly  a«  possible  to  thedrrcciion 
of  the  wind,  which  is  generally  within  six  points  of  it. 

Cap,  A  piece  of  wood  liKed  on  the  head  uf  the  mast,  through  which 
the  next  must  goe». 

Capitm.  An  itiatrument  by  which  the  anchnr  is  weighed  out  of  the 
ground,  it  being  a  j^rcat  mechanical  power,  and  is  used  for  selling  up  the 
ahroadfl,  and  other  work  where  great  purchasen  are  ruquired. 

To  careen.  To  iaclinc  a  ship  on  one  side  so  low  down,  by  the  applica- 
tion of  a  strong  purchase  to  her  masts,  as  that  her  bottom  on  the  othrr 
tide  may  be  cleansed  by  breaming,  and  examined. 

Casting.  The  motion  of  falling  otf,  so  as  to  bring  the  direction  of  the 
wind  on  either  side  of  the  ship,  after  it  has  blown  home  time  right  a-hcad. 
It  is  particularly  applied  to  a  ship  about  to  wtigh  anchor. 

To  eat  lit  OKchor.  It  to  hook  the  cat-block  to  the  ring  of  the  anchor, 
and  haul  it  up  close  to  the  cat-head. 

Ca^t  Paw.  A  light  air  of  wind  perceived  in  a  calm,  sweeping  the  sur- 
face of  the  sea  viry  lightly.  A  hitch  taken  on  the  lanyard  of  a  shroud,  in 
which  the  tackle  is  hooked  in  setting  up  the  rigging,  and  fur  other  pur- 

Cat-iarpiag.  Short  pieces  of  rope  which  connect  the  lower  slirouJs 
together  where  the  futtock  shrouds  are  fastened. 

Caulking.     Filling  ihe  seams  of  u  ship  with  oakum. 

Centre.  This  word  is  applie.I  to  that  squadron  of  a  fleet,  in  line  of 
battle,  which  occupies  the  middle  of  the  line  ;  and  to  that  column  (in  the 
order  of  tailins)  which  is  between  the  weather  and  lee  columns. 

Chain*,  or  CkattnrU.  A  place  built  on  the  sides  of  the  ahip,  projecting 
out.  notched  to  receive  the  chdu-plnies,  for  the  purpose  of  giving  ihein  a 
greater  ingle. 

Cham-platen.  Arc  plates  of  Iron  fastened  to  the  ship's  sides  under  tite 
chains,  and  to  these  plates  the  dead  eyes  are  fattened  by  iron  strops. 

ChapeUing,  or  building  a  Chapel,  19  when  a  vessel  on  a  wind,  in  little 
wind,  is  cnught  a-back,  and  turns  round  on  her  keel  to  the  same  tack 
without  atiirting  either  tack  or  sheet. 

Ckajmg.     When  two  things  rub  and  injure  each  other. 

Chate.     A  vessel  pursued  by  some  other. 

Chater.     The  vessel  pursuing. 

Cketrly.     A  phrase  implying  heartily,  quickly,  cheerly. 

To  claxa  off".     The  act  of  turning  to  windward  from  u  lee-shorc. 

Clear  is  variously  applied.  The  wemher  is  said  to  be  cli;ar,  whan  it 
is  fair  and  open ;  the  sea.<oast  is  cleau,  when  (he  nangation  Iti  not  in- 
terrupted by  rocks,  &c.  It  is  applied  to  Cordase.  cables,  &c.  when  they 
are  disentangled,  so  us  to  be  ready  for  iJumcdiEite  service.  In  all  these 
senses  it  is  opposed  to  foul. 

To  clear  the  anchor.  Is  to  get  the  cables  otf  the  flukes,  or  stock,  and  to 
Jiseiicurobci  it  uf  ropes  ready  for  dropping. 


mcyiJiKATioN  or  sBa  IVRMS. 


Ctmr  iaait.  Whvn  ihc  cables  toe  dtrccl«l  [a  tiicir  aachorj  «i[bout 
IjPiig  nthwait  each  utlicr. 

To  clear  the  haute,      h  to  take  fNM  ciiIkt  a  cross,  an  Hbow,  or 
KukUKl  tum. 

CUiched.     Made  fast,  ns  the  cable  Is  to  \h«  riiig  of  ihe  anchor. 

dm  Ai«ut.    To  bwit  lb«  j-ards  ilown  by  tlit^  cU-iv-liiifs, 

C/cTO-linen.     Are  ro(ii»  which  cottie  (town  from  the  y«nl«  to  ilw  low 
«tttiwT%  ai  the  eiuis,  «iui  by  which  rbu  turncn  or  eUws  or  tlw  ^aih  are 
haulfd  lip. 

'/"s  c/rw  iij>.  To  liaul  np  the  clo«s  of  a  suit  to  il*  yaitl  by  ninna  of 
the  cWw-iiiK*. 

f'/oic  haiilrd.     That  trim  of  the  ship"'*  tnila,  wht-ii  she  i-iidcavoure 
KH-kv  a  jiro£rcM  in  thv  nramt  itircciiun  piissihW  towurds  that  point  of  the 
CiMiipuiu  lr»Ki  which  x}\e  wind  hWiwt. 

To  club  liaal.  A  mtlhoJ  of  twkitig  a  ihip  when  it  is  MpiKtcd  she  wilt 
mita  kldyn  un  a  Id«'  slior^ 

Coaatm^.  Thcacli^fiiuikiiigapKigressalangtlieKB^oast  of  any  country. 

Cockbi/I.     Hea  Hm  Tartar  if. 

To  tmil  He  aiUr.     To  lay  It  rmiiiJ  in  a  ring,  om  turn  inrntlp  taulhrr. 

Cnmmaiidtr.  A  Jurgi?  wuuilen  iiiallvt  to  drive  the  lid  IMO  the  €abl« 
when  in  th*  act  ol  tplicing. 

Tu  ftnn  koMf.  Thi!  nnclior  ii  taid  to  comi'  home  u'hvn  it  Ioom^b  from 
the  eniiind  by  tha  ctfurt  uf  ihe  mble,  and  appruachtn  ihv  place  when)  the 
ship  lioated  al  the  li'Mj;ih  of  her  nujorings, 

Cmuitig  to.  DanoKt  thu  approach  of  a  ship's  bead  (o  the  ditvctinii  uf 
l!ie  wind. 

Courts.     'I'ht;  point  if  a  compnsa  to  which  ih*  ship  staters. 

Crath.  The  quality  ofanhip.  ohirh,  for  want  «f  u  sulNciriit  haUasl,is 
Knrlrrrd  incapablr  nf  c^ariying  snji  wiihnuc  being  exposfnl  In  dnn-jrr. 

Creeper.  A  small  iron  grapnrl  uscJ  to  ding  in  the  boUiun  of  i'ivrr>,  Ate 
for  any  ihiuj  1of.|. 

Crirgt*.  A  sirand  'if  amall  top«  iniroducrd  Mreral  ticncs  through  thi 
bult  rnpc  of  a  »uil,  and  twisted,  to  uhich  ropes  aie  fastEUcd. 

?'«  eitmid  Mail.     1'a  carry  ntor*  sail  than  ordinary. 

Crcof-Jitil.  h  «  uninbor  of  small  Hnr*  sjiread  trom  the  fun-  parts  ot 
till!  lo|M,  by  means  of  the  pnr^  of  wkmI  through  which  tliey  piu.i,  and  W  _ 
hnulfii  taut  Upuii  dw  itays,  iln-y  |>revfnt  the  fbot  of  the  lopmils  caiching 
undt-r  the  top  nm ;  tbcy  are  also  naod  to  suspcnil  tb«  awnings. 

Cunning.  The  art  uf  iftrcrting  the  helmsman  to  guiiJe  the  ship  in  hut 
proper  cijursc.  ' 

Tu  eut  and  run.  To  cut  the  cable  and  make  sail  initunily,  without 
wniiinj!  to  weigh  anchor. 

Davil.  A  long  btmm  of  timber  used  to  fi^h  Ike  anchor.  See  visit 
THR  «Ncnua. 

Dtad  voter.  The  rMy  water,  which  appaata  like  whirlpools,  cio»ii 
in  with  llw  ship'*  strrn,  as  she  sails  od. 

Dead  ligitt.  A  hind  of  wiiidow-shvtm*  for  ihu  windows  in  tli«  >t*i 
of  a  ship,  ustd  in  very  bad  wiathrr^ 

Dtad  wM.     The  wind  right  against  the  *bip,  nr  blowing  from  lite  very 
point  to  which  she  want'  to  go. 
*■      Dea^  eyei.    Block*  of  wuoJ  through  which  iha  ianjards  of  the  alirom 
t  reeved. 
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Tt  deaden  a   thi^t  viay.      To  impede    her  progiiess    through   ths 

Ditmailed,     Tbc  slati?  of  a  ship  that  has  lost  her  masle. 

Dogbane.  A  small  vtinc  uitli  fculht-rs  and  cork,  placed  on  (he 
ship's  quarter  for  the  men  at  the  cun  and  helm,  to  direct  them  when 
ihe  vesst'I  Is  nigh  the  wind. 

Dog^BolcA.  The  watches  ftom  four  lo  six,  and  from  six  to  eight,  id 
the  evening. 

DmiNiitg,  Board,  thicker  than  shejilhing,  which  being  naili'd  lo  the 
bottom  will  8tund  caulking. 

Daubliag.  The  act  of  sailing  round  or  passing  beyond  a  cape  or 
point  of  land. 

Dmibiing  upon.  The  act  of  enclosing  any  part  of  a  hostile  fleet  be- 
twcea  two  fires,  or  of  cannonading  it  on  both  sides. 

DaumkaiU.  The  rope  by  which  any  sail  is  hauled  down;  as  the 
jib  downhaul,  &c. 

T<i  dowse.     To  lower  suddenly,  or  slacken. 

To  drag  llu  aacior.  To  trail  it  along  the  bottom,  after  it  is  loosened 
from  the  ground. 

To  dravi.  When  a  sail  is  inflated  by  the  wind,  so  as  lo  advance  the 
vestel  in  her  course,  the  sail  is  said  to  draw  ;  and  ^o  to  keep  all 
DRAWixo  is  to  inflate  hII  the  sails. 

Driji.  The  angle  which  the  line  of  a  ship's  motion  makes  wi'.h  the 
nearest  meridian,  when  ^he  drives  with  her  side  to  the  wind  and  waves 
when  laying  to.  It  also  implies  the  distance  which  the  ship  drives  on 
that  line. 

Drirer.     A  large  sail  set  upon  the  mizen  yard  in  lijjht  winds. 

Driving.  The  stale  of  being  carried  at  nuidom,  as  impvlled  by  a 
storm  or  current.  It  is  K^wprally  expressed  of  a  ship  when  accident- 
ally broken  loose  from  her  anchors  or  moorings. 

Drop.  Used  sometimes  to  denote  the  depth  of  a  sail;  as  the  fore- 
topsail  DROva  twelie  yards. 

To  drop  anchor.     Used  synonymously  with  to  anchor. 

To  drop  astern.  I'he  ship  is  said  to  drop  a-stern  when,  in  company 
with  others,  she  does  not  sail  su  fest. 

To  drop  dinuH  arirer.  Is  done  either  by  backing  and  filling,  or  with 
the  kedge  anchor. 

Dunnage.  A  quantity  of  loose  wood,  &c.  laid  at  the  bottom  of  a 
•bip,  to  keep  the  goods  from  being  damaged. 

Ear-ring.  A  small  rope  lasUned  to  a  cringle  in  the  head  of  the  sail, 
Ibr  the  purpose  of  extending  it  along  the  yard.  There  are  Ear-ringi 
for  each  reef. 

To  ease,  to  ease  ajeay,  or  to  ease  off.  To  slacken  gradually  ;  thus  they 
say,  BAiis  the  bowline;  ease  the  sheet. 

Eiue  tke  s.'''p.'  The  command  given  by  the  pilot  to  the  helmsman, 
to  put  the  helm  a-lee,  when  the  ship  is  expected  to  plunge  her  fore 
psrt  deep  in  the  water  when  close-hauled. 

To  edge  axcay.  To  decline  gradually  from  the  shore  or  from  the 
line  of  titt  coarse  which  the  ship  formerly  held,  in  order  to  go  more 
large. 

To  edge  n  toiti.  To  advance  gradually  towards  the  shore  or  any 
otiier  object. 

£A«p  m  tieHiKue.    b  wbta  a  ship  beine moored,  VkB&  f!,Qa&  tca^^ 
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Tojiat  in.  To  draw  in  the  aflE-rmosC  lower  corner  or-clue  of  a  sail 
towards  ihe  middle  of  the  ship,  lo  give  the  sail  a  greater  power  to  turn 
iLf  vessel. 

Tofal'infoncard.  To  draw  in  ihe  foru-shcet,  jib-sheet,  and  fore- 
staysail -sheet,  towards  the  middle  of  the  ship. 

i'latB.     A  sudden  br«cze  or  gust  of  wind. 

Fleet.     Above  five  sail  of  the  line. 

Floating.  The  italc  of  being  buoyed  up  by  the  water  from  the 
ground. 

Flood-tide.     The  state  of  a  tide  when  it  flows  or  rises. 

FUming-thteti.  'I'he  positii>n  of  the  sheen  of  the  principal  cails  when 
tbey  arc  loosened  to  the  wind,  so  as  to  receive  it  into  their  caviiits  more 
nearly  perpendicular  than  when  close  hauled,  but  more  obliquely  than 
when  the  ship  sails  before  the  wind.  A  ship  going  two  or  three  points 
large  has  FLOWING  shcct!. 

Fore.    That  part  of  a  ship's  frame  and  machinery  that  lies  near  the 

Fore-and-aft.  Throughout  the  whole  ship's  length.  Lengthways 
of  the  ship. 

Tofore-reath  upon.     To  gain  ground  of  some  other  ship. 

Forecastle.     The  upper  deck  in  the  fore  part  of  a  ship. 

"Fo forge  over.  To  force  a  ship  violently  over  a  shoal  by  a  great  quan- 
tity of  sail. 

Foraard.     Towards  the  fore  part  of  a  ship. 

Foul.  As  FOUL  wt;\tii«e,  joul  bottom,  foul  ground,  foul 
AiTCiiOR,  fool  hawse.     Opposed  to  fair,  as  we  say  foul  wind. 

To  founder.    To  sink  at  sea  by  filling  with  water. 

Foxes.    Two  or  more  yams  twisted  together  by  hand. 

To  fire.  Puipping  is  said  to  free  the  ship  when  it  discharges  more 
water  than  leaii?rito  her. 

Tofreiien.     When  a  gaic  increases  it  is  said  to  ficshe n. 

Tofrcthen  the  hawie.  Veering  out  or  htaving  in  a  little  cable  to  let 
another  part  of  it  endure  the  chafing  in  the  hawse-holes.  It  is  also  ap- 
plied to  the  act  of  renewing  the  service  round  the  cable  at  the  hawse- 
holes. 

Fresi-Tcajf.     When  a  ship  increases  her  velocity  she  is  said  to  get 

I'BESII  WAV. 

Fall.  The  situation  of  the  sails  when  tliey  are  kept  distcniled  by 
the  wind. 

Fttll-and-by.  The  situation  of  a  ship,  with  regard  to  the  wind,  when 
close-hauled;  and  sailing  so  as  to  steer  neither  too  nigh  the  direction  nor 
to  deviate  to  lecwurd. 

Tofarl.  To  wrap,  or  roll,  a  sail  close  up  to  the  yard  or  stay  to  which 
it  belongs,  and  winding  a  gasket  round  it  to  keep  it  fast. 

Futlpck-tkrovdt.  Are  shrouds  which  connect  the  lower  and  top  most 
rigging  together. 

Gage  iiftieship.     Her  depth  of  water,  or  what  water  ihe  draws. 

To  gain  the  aavl.  To  arrive  on -the  weather  side,  or  to  windward,  of 
tome  ship  or  Beet  in  sight,  when  both  are  sailing  cin  a  wind. 

Gammon  the  bcnosprit.  Secure  it  by  turns  of  a  strimg  rope  passed 
round  it,  and  into  the  cut  water,  to  prevent  it  from  toppi tig. 

Gangaia/,    The  entering  place  into  k  ship. 

C aboard ^reai.    The  itrenJc  nearest  to  thehecl. 
2N2 
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Foxes  plaited  together,  anH  which  they  pan  rouBfl  tlip  laiU 

&C-10  keepthi'ni  f»sl  when  they  arefurl^. 

■.     A  ship  is  said  to  gather  on  am.ihei-  as  she  cnmcs  nenrer  to 

A  block  sirapt  with  a  tail  to  it,  on  which  is  fixM  a*br«ve. 
tched  on  the  cable  when  tieaving  in;  through  tttr  block  u 
ove  a  whip,  to  hold  on  the  cable. 

Fig.    The  action  of  turning  tlie  anchor  round  by  th«  Btcck. 
motion  of  the  stock  appean>  similar  to  thai  uf  the  bundle,  of 
when  empioyed  to  turn  the  wire. 

rhe  ship  is  girt  with  her  cables  when  she  is  loo  tight  moored. 
kaseto.    To  pursue  a  ship  or  aeei.                                               " 
jigi  q/"  0  saiL    The  clues  or  law^r  cornen  of  a  ahip'i  inaiii- 
iiM,  when  the  middle  part  is  furled  or  lied  up  (o  the  yard. 
"-iron.     A  thing  in  the  nature  of  an  anchor,  with  four  or  six 

.     Aie  hatches  made  full  of  apertures. 
c  s/iip.    To  burn  off  tbe  filih  fr<nn  her  boriom. 
a  ship.     Thai  thin  part  of  her  which  is  fasu-ned  to  the  ketl 
and  joined  to  the  false  stem. 

The  inclination  of  a  ship  to  run  to  windward. 
ihe  cable.     Is  when  the  cable  dow  not  coil  as  it  ought. 
ng.    The  layiii)>  a  ship  ii-shore,  in  order  to  repair  her.     It 
itd  to  running  a-gr<jund  accidenlHlly. 

mckle.  Every  thing  belonging  ii>  »  ship's  anchor),  and  which      J 
ary  for  anclionng  or  mooring;  such  as  cables,  hawsers,  tow-     1 
3,  buoy-mpc?,  &r.                          ^ 5 
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Hank-for-Hiak.  Wben  twoihipstmck  and  make  a  progress  to  wind- 
ward together. 

Harbor.     A  secure  place  for  a  ship  to  anchor. 

Hard  a-leei  The  situatioo  a(  the  helm,  when  pushed  close  to  the  Ice 
udcol' theahipJ 

Hard  a-weathtr.  The  situation  of  the  heltu,  whco  pushed  close  tu 
the  weather  side  of  a  ship. 

To  iaul.     To  pull  a  rope. 

To iuut  Ikt  Tcmd.  To  direct  the  ship's  course  nearer  to  the  point 
from  which  the  wind  bluun. 

Hawte.  The  situation  of  the  cables  before  the  ship^  stem,  i^heii 
•he  is  moored  with  two  anchors  nut  from  forwards.  It  also  denotes 
any  small  distance  a-liead  of  a  ship,  or  the  space  between  her  head  and 
the  anchors  employed  to  ride  her. 

Hawtt-hoUi.  The  holes  in  the  bows  of  the  ship  through  which  the 
cables  pass.  Freshen  haww,  veer  out  more  cable.  Clap  a  service  in  thi- 
hawse,  put  somewhat  round  the  cable  in  the  hawse  bole  to  prevent  ite 
chafing.  To  clear  hawte,  is  to  untwist  the  cables  where  the  ship  is 
moored,  and  has  got  a  foul  liawse.  Athwart  hawse  is  to  be  across  or 
before  another  shtp'>i  head. 

Hawser.     A  small  kind  of  cable. 

Head-Jail.  A  mpe  employed  to  confine  the  head  of  a  ship  to  a  wharf 
or  some  othership. 

Head-woft.  The  situation  of  any  ship  or  ships  which  are  the  most  ad- 
vanced  in  a  fleet. 

Head-iaits.     All  the  sails  which  belong  to  the  foremast  and  b»w- 

Head-tea.  When  the  waves  meet  the  head  of  a  ship  in  her  course 
they  are  called  a  hkad  sea.  It  is  likewise  applied  to  a  large  single 
wave  comiftgin  that  direction. 

Head-to-wind.  The  situation  of  a  ship  when  her  head  h  turned  to 
the  point  from  which  the  wind  blows,  as  it  must  when  tacking. 

Htad-wy.     The  motion  of  advanciug,  used  in  opposition  to  stehk- 

WAT. 

To  heare.  To  turn  about  a  cajstern,  or  other  machine  of  the  like 
kind,  by  means  of  bars,  handspikes,  &c. 

To  heave  a-heatl.  To  advance  the  ship  by  heaving  in  the  cable  or 
other  rope  fastened  to  an  anchor  at  some  distance  before  her. 

To  heave  a-peak.     To  heave  in  the  cable,  till  the  anchor  is  a-peah. 

To  keate  O'ttern.     Tv  move  a  ship  backwards  by  an  operation  similar 

to  thatof  (lEATINO   A-HEAD. 

To  heme  dencn.     TO   Cakeeh. 

To  kean  in  the  cable.  To  draw  the  cable  into  the  ship,  by  turning 
the  capstern  or  windlass. 

To  ieme-in  stayt.  To  bring  a  ship's  head  to  the  wind,  by  a  manage- 
ment nt  the  sails  ind  rudder,  in  order  to  gt-t  on  the  other  tack, 

Toheave-^tl.  To  unfurl  or  loose  a  sail ;  more  particularly  applied 
to  thcstaysails:  thus  we  say,  looae  the  lop-stuls  and  heate  out  the 
■laysail*. 

To  heave  short.  To  draw  so  much  of  the  cablcinto  the  ship,  as  that 
•he  will  be  almost  perpendicularly  over  her  anchor. 

To  heme  ti^if,  w  tSMt.    To  turn  the  capitem  touoA,  viW  Avt  xo^ 
or  cable  becoaea  ttn^teoed. 
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Jttrt,     The  ropfsby  which  the  lower  yards  aresuspendcil. 

Jib.  The  foremust  sail  of  a  ship,  set  upon  a  boom  which  runs  out 
Irom  the  bow-sprit. 

Jib-boom.     A  spar  that  runs  out  from  the  bowsprit. 

Joliji-boal-     Smallest  bout  on  board. 

Juni.     Old  cable,  or  old  rope. 

Juryoiail.  Any  spar  that  in  set  up,  when  the  proper  must  is  carried 
away. 

Keckled.  Any  part  of  a  cable,  covered  otct  with  old  ropes,  to  pre- 
relit  its  suriace  from  rubbing  against  the  ship's  bow  or  furc  toot. 

Kedge.     A  small  anchor. 

Kttl.     The  principal  piece  of  timber  on  which  the  vessel  is  built. 

Ketl-i(uU,  To  drag  a  person  ba^ckwards  and  forwards  under  a  ship's 
keel,  for  certain  offences. 

To  keep  mtoy.     To  alter  the  ship's  course  to  one  rather  more  large. 

To  keep/all.     To  keep  the  sails  distended  by  the  wind. 

To  keep  hold  of  the  land.     To  steer  near  to  or  in  sight  of  the  land. 

To  keep  tff.     To  sail  olf,  or  keq)  at  a  distance  from  the  shore. 

To  ketp  tit  load  aboard.     The  same  as  to  kbep  uuld  of  the 

I.ASD. 

To  keep  your  tuf.     To  continue  close  to  the  wind. 

Tn  keep  the  Kind.     The  same  as  to  keep  your  luff. 

Kentledge.  What  is  put  in  thebottomuf  the  vessel  to  keep  the  ground 
tier  from  getting  uct. 

Kink,     [s  when  a  rope  has  too  much  twist. 

Knees.  Are  pieci^  of  timber  which  confine  the  ends  of  the  beams  to 
the  vessel's  side. 

Kttippert.  A  large  kind  of  platted  roi"',  which,  being  twisted  round  the 
messenger  and  cable  in  weighing,  bind  them  together. 

Knot.  A  division  of  ilic  log-line,  answering,  in  the  calculation  of 
the  ship's  velocity,  to  oav.  mile. 

Knot.  There  are  many  sorts  ;  such  as  overhand  knot,  wall  knot,  dia- 
moud  knot,  &c. 

Tolt^our.     Toroll  or  pitch  heavily  ina  turbulent  sea. 

Laden  bt  bulk.  Freighted  with  a  cargo  not  packed,  but  lying  loose, 
u  cum,  salt,  &c. 

Laid'Up.  The  situation  of  a  ship  when  moored  in  a  harbour,  for  want 
of  employ. 

Lanck-ho.  Signilics  to  let  go  the  top  rope,  when  a  tiip-mast,  or  top- 
gallant-mast, is  Added. 

Land-fall.  The  first  land  discovered  after  a  sea  voyage.  Thus  a 
«ooD  LAKD-FALL  implies  the  land  ixjwcted  or  desired  ;  a  bad  la-nd- 
FALi  the  reverse. 

Lamd-locked.  The  lituation  of  a  ship  surrounded  with  land,  so  as  to 
exclude  the  prospect  of  the  sea,  unless  over  some  intervening  land, 

Laiiyardt  of  the  shrouds,  are  the  small  ropes  at  the  ends  of  them,  by 
which  they  sre  hove  taut,  or  tight. 

Larboard.     The  lefl  side  of  a  ship,  looking  towards  the  head. 

I^trboard-tack,  The  situation  of  a  ship  when  sailing  with  the  wind 
blowing  upon  ker  larboard  side. 

La*k.     To  bind. 

X^rtfif  tilt  laid.  A  ibip  which  iacieoMi  hei  d'nt&nc«  from  ^ft  cnw-V 
to  uto  nBlceitffi/ww-lower  andimaller,  iiuVdtoLAf  -mi.  vh'&'n. 


Leading-vi'md.    A  fair  wind  lot  a  ship'a  course. 

Ltak.  A  chink  or  breach  in  ihu  sides  or  boitom  nfa  shij),  Ihrougli 
which  lh«  water  eiitpm  iniu  ihf  hull. 

7'(i  /<ai.  To  adiait  wutcr  into  the  hull  throi^h  chinks  or  bivachas  in 
thc»idi'3  orholtum. 

Lee.  That  part  of  the  hemisphere  lo  which  the  wind  is  diftcteri,  to 
dislinguith  it  from  the  other  part  which  Ir called  to  wiiidwaril. 

huchu.     Are  thi-  sides  tif  (hi-  sails, 

Lrtebliats.     Are  liix-s  which  haul  up  the  leuchn  in  the  yard. 

Lee-gage.  A  ship  or  tluL't  to  kcwtird  of  unothDr  h  said  to  have  th« 
lee-jage. 

Lee-luTchn.  The  luddc^n  and  violent  rulU  which  a  ship  often  takes 
to  JMward  in  a  high  sea ;  particularly  when  a  large  wave  atrihea  her  on 
the  weather-side. 

Leeofthtuhore-     Sec  uKDbft  the  LLBopTttB  shore. 

Ite-quailer.     That  f[UBrter  of  a  ship  which  ia  on  the  lee^ide. 

Ltetiiore.     That  shore  upim  which  the  wind  blows. 

Lee~*jdt,  Thai  half  of  a  ship,  lengthwise,  which  lies  hotween  a  lin« 
drawn  through  the  middle  of  her  length  and  the  aide  which  is  farthest 
/torn  the  point  of  wind. 

7(1  letwaM.     Towaids  that  p^irt  of  the  horizon  lo  which  the  wind 

LMKord  tliip.  A  ^ip  that  iaIU  raucb  eo  Wward  of  her  course,  when 
sailing  close- hauW. 

LeeOard  tide.     A  tide  that  sets  to  let^ward. 

Lee-xMy.  The  lateral  movement  irf  a  ship  to  le«wardof  her  course; 
or  the  angle  which  the  Hnt  of  h'rr  way  mnkes  with  a  line  in  the  dirtctinn 
of  her  keel. 

To  lie  along.  To  be  prcBwd  dowa  Gidcwayn  by  a  weight  of  »ail  in  a 
Siah  wind. 

To  lie  to.  Ti)  retard  a  *!iip  in  her  courer,  by  arranging  the  «ils  in 
such  a  maruier  as  to  counteract  each  other  with  nearly  an  equal  effort, 
and  render  the  ship  almost  immoveable,  with  respect  to  lu-r  pr'tgreaMvo 
motion  or  headway. 

I^/^-Am*.  For  the  pruturvalian  of  the  seamen ;  they  an^  hitcbad  to 
the  topsail  liftaiiU  tye  blocks. 

Lift*.  Tho  ropes  which  cotne  to  ibe  ends  of  ihr  yards  from  tba 
mast  headn,  and  by  which  the  yard*  are  kept  squnrc  or  toped. 

Limbers.  Huki  cut  in  the  ground  tirabera  lo  let  the  water  come  to 
the  well. 

Lial  invline.    The  ship  ku  a  Hat  to  port,  that  is,  she  beds  to  tar- 

L'lard.     A  biijlit  of  a  small  line  pointed  on  n  large  one. 

tog,  aiul  Log-itHt.  Dy  which  the  ship's  path  is  measured,  and  her 
rocruf going  tutccrwined.  Log-board,  on  which  are  marked  the  tniniac- 
tiont  «i  tbc  ship,  and  from  thenc«  it  is  copied  into  the  log-boob  every 


L  Ugg. 

^^        Look- 
^^  4li«  is  . 


nhall,  w 


II  uf  lung  « 


Day 

Ijtggrrhead.     A  Ii 
A  Umg  MO.    A  uniform 

LooA-oN'.     A  watchful  aitention  to  some  important  object  or 
itiwt  is  expected  to  arise.  Thus  persons  on  board  of  a  ship  arc  oc 
Maiioactl  to  look  uul  (or  oi^nali,  uttt«r  skipc,  for  land ,  &c 
iooie.    To  unfurl  oi  cuiIqxm  tay  w^ 
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To  batr.    To  case  down  graduatly, 

t^!  Tbe  order  to  the  stecnraan  to  })ut  tfac  helm  tolrards  the  lee- 
side  of  the  ship.  In  order  to  sail  nearer  lo  thi:  wind. 

ilagatwK.     A  place  where  gunpowder  h  kept. 

To  pmit  a  board.  To  run  a  certain  distance  upon  one  tack,  in  beat- 
ing to  witidward. 

To  makefotU  water.  To  muddy  the  water  by  running  in  shallow  places, 
so  that  the  ship's  keel  disturbs  the  mud  at  bottura. 

To  mate  Mih  To  incrossc  the  quaritity  of  sail  Jilready  set,  either  by 
UBTCfffing,  or  by  setting  olhen.  I 

To  make  Mteritaay.     '\'o  retreat  or  move  with  the  stem  forcrnost. 

Va  make  tie  land.     Th  discover  it  from  afar. 

To  mate  toaler.     To  leak. 

To  ma»  tit  yards,  &c.  To  pinee  men  on  the  yard,  in  the  tops,  down 
tk«  ladder,  &c.  to  execute  any  necessary  duties. 

Marline.     Small  Iii>e  to  seize  blocks  in  (heir  straps,  8tc. 

MapHfifapikr.     An  instrument  to  splice  with,  &c. 

Matted,     Hftving  all  hermasts  complete, 

Ataatt.    The  upright  spars  on  which  the  yards  and  sails  are  set. 

Mautj  L«rgc  hammer  to  drive  the  fid  of  tbe  topmast  either  in  oi 
ow. 

Mend  lie  xrcice.     Put  on  more  service. 

Meiieager,  A  small  kind  of  cable,  which  being  brought  to  the  cap- 
sttn,  and  the  cable  by  which  the  ship  rides  made  fast  to  it,  it  purchase* 
the  anchor.  * 

To  middle  a  rope.     To  double  it  into  two  equal  parts. 

MidiUpt.    See  amiimiiips. 

Tomit*  itayt.  A  ship  is  said  to  miss  stits,  when  her  bead  will  not 
fly  Up  into  die  direction  of  tbe  wind,  in  order  to  get  her  on  the  ot^ei 
tack. 

Miien-peek.    TItc  after  end  of  the  galTs. 

MoateV'blockt.     Are  on  some  topsail  ^'ards,  to  reeve  buntlines  in. 

Mooring,  Security  a  ship  in  a  particular  station  by  chains  or  cables, 
which  are  either  fastened  to  an  adjacent  sboi?,  or  to  anchor*  at  the 
boRom. 

Mooring  urvice.  When  n  ship  Js  moored,  and  rides  at  one  cable's 
length,  the  mooring  service  is  that  which  is  in  the  hawse  bole. 

MouM.  A  kind  of  ball  or  knob,  wrought  upon  the  collar  of  tha 
stays. 

Mutter.     To  assemble. 

JSmrmBS.    A  small  passage  between  two  lands. 

Keap-tiJei.  The  lowest  tides  when  the  moon  is  at  tbe  first  and  third 
qoarters. 

UTeaped.  The  situation  of-  a  thip  left  aground  on  the  height  of  a 
flpriog-tide,  fo  that  she  cannot  be  floated  till  the  return  of  the  next 
spring- tide. 

Near,  or  no  near.  An  order  to  the  helmsman  not  to  keep  tbe  ship  so 
dose  to  the  wind. 

Kotkiag-ijf.  A  term  U5«d  by  tbe  man  at  tbe  cull  to  tbe  steertman, 
^rMdng  him  not  to  go  from  the  wind. 

J^M-inoy.    The  kind  of  buoyt  uted  by  sbipi  of  wax. 
-  0«hMk.    Otflrope  tintwlitied  and  pulted  o^li. 

Can.     Wliat  boats  are  rowed  trjth. 


5kiHi^m 

EXI'LANATION    OV    Sk.\    i'KAM3. 

1 0  suawitrd  from  the.  land.     A  ship  h  in  tbe  olHng,  thmt  is, 
iward,  at  a  distance  from  tLe  luad.    She  stands  for  the  offiaa, 

•„.     ^Vhcn  a  ship  is  bmting  to  windward,  to  that  by  one 
.pproaches  towards  the  shori-,  and  by  the  other  stands  out  to 
bdid  to  stand  OFt-AND-os  shoru. 

From  the  shore  ;  as  whi>n  ii  ship  lii-s  a-ground,  and  leans 
;  sea,  she  is  said  to  heel  onward. 
'.     Within  the  ship  ;  as,  he  is  come  on  board. 
•am.     Any  distance  from  the  ship  on  a  line  with  the  beams, 
i,[ig!<s  with  the  liecl. 

lU'.     An  arch  of    the  horiieun,    comprehending  about  four 
he  compass  on  each  side  of  that  poiut  to  which  the  ship's 
Lctid,     Thus,  they  say,  the  ship  in  sight  bears  three  points 
TAUBOABD-BOW;   that  is,  three  points  lowarda  the  right- 
thdt  part  of  Ihe  horizon  which  is  right  a-hcad. 
Mdrter.     An  arch  of  the  horizon,  comprehending  about  four 
he  compavi,  on  each  side  of  that  point  to  which  tho  ship's 
ected. 

rhe  situaiiuii  of  a  place  exposed  lo  the  wind  and  sea.     It  » 
sed  of  any  distant  object  to  which  the  sight  or  passage  is  not 

i-te.     When  the  cables  of  a  ship  at  her  moorings  lead  straight 
ipectivc  anchors,  without  cro^ng,  she  is  said  to  ridu  with  an 

The  dccl.  on  which  the  cables  are  stowed. 

III.     Out  of  the  ship  ;  a,',  ho  fell  ovcr-bourd,  meaning,  he 
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To  pay  tff.    To  move  a  ship's  head  to  leeward. 

P«t.  A  itay-peek,  is  ivhcn  ihe  cable  and  the  fore-stay  form  a  line. 
A  short  peek,  is  whrn  the. cable  is  lo  much  in  as  to  destroy  the  line 
formed  by  the  stay-peek.  To  ride  with  the  yards  a-peek,  is  to  hnve 
them  topped  up  by  contrary  lifts,  so  as  to  represent  a  St.  Andrew's 
CTDCS.    They  are  then  said  to  be  a  Portland, 

Pendant.  The  long  narrow  flag  worn  ai  the  mast-head  by  all  ships 
of  the  royal  navy.  Bmce  pendants  arc  those  ropes  which  secure  the 
bnco>blocks  to  the  yard- arms 

PendoHt  broad.     A  brosd  penitant  hoisted  by  a  commodore. 

Piarted.     A  term  for  gun-ports. 

PitcUng.  The  movement  of  a  ship,  by  which  she  plutiges  her  head 
and  after-part  alternately  into  the  hollow  of  the  sea. 

To  ply  to  vindaard.  To  endeavour  to  make  a  progress  against  tht 
direction  of  the  wind, 

Paint-hlaiiJt.     The  direction  of  a  gun  when  levelled  horizontally. 

PoMf*.  A  number  of  plated  ropes  made  fast  to  the  sails  for  the  pur- 
pose of  reeling. 

Poop.     The  deck  next  above  the  quarter-deck. 

Pooptng.  The  shock  of  a  lijgb  and  heavysea  upon  the  stem  or  quar- 
ter of  a  ship,  when  she  sends  before  the  wind  in  a  tempest. 

Porthmd  yards.  Are  the  lower  yards  lowered  half-way  down  and 
toped  an  end.  • 

PoritMt.  The  same  as  fout  last;  to  side  a  portoisg  is  to  ride 
with  a  yard  struck  down  to  the  deck. 

Port.     Used  for  larboard,  or  the  left  side ;  also  a  harbour  or  haven. 

Port.  A  name  given  oil  some  occasions  to  the  larboard  side  of  the 
ship  ;  as,  the  ship  heels  to  port,  top  the  yards  to  port,  &c. 

Part  tke  helm  !    The  order  to  put  the  helm  over  to  the  larboard  side. 

Port-IoK.     The  gunwale. 

Port*.    The  holes  in  the  ship's  sides  from  which  the  guns  are  fired. 

Prtu  <f  taii.     All  the  sail  a  ship  can  set  or  carry. 

Pnevaittr.     An  extra  rope,  to  assist  another. 

Pritii^.    The  application  of  a  lever  to  move  any  weighty  body. 

Furehate.  Any  sort  of  mechanical  power  employed  in  raising  or  re- 
moving heavy  bodies, 

Pwhate.    to  purchase  the  anchor,  is  to  loosen  it  out  of  the  ground. 

Pudding  and  dolphin.  A  large  and  lesser  pad  made  of  ropes,  and  put 
round  the  masts  under  the  lower  yards. 

ShotCvs;     The  several  stations  of  a  ship's  crew  in  time  of  action. 

Saorterin^.     When  »  ship  under  sail  has  the  wind  blowing  on  her 

BuoiL     It  a  rope  or  cable  laid  up  round,  one  &ke  over  another. 
114^.     A  parcel  of  spars  lashed  together. 

Rafi-port,  A  port  in  a  vessel's  bow  or  stern  to  take  in  spars  or  timber. 

To  raiie.    To  elevate    any  distant    object    at   sea    by  approaching 

it:     thus,  TO  RAISE  THK  LAND  is  used  in  opposition  to  lat  the 

LAWD. 

To  rake.  To  camuinade  a  ship  at  the  stem  or  head,  so  that  the  balls 
acouT  the  whole  lengdi  of  the  decks. 

Ab^  <feabU.  A  sufficient  length  of  c^ble,  drawn  u^oti  &«dt.\i«Ii»« 
the  anchor  is  cast  looao,  to  admit  of  iti  unking  to  t'be  \KiUom.  Nn'^ai^ 
ma^  check,    ■ 

SO* 
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Ratlines.  Tlie  small  ropes  fiuleiied  to  Uie  iJiraudii  t^  uhich  the  men 
go  a.\o(\. 

Heneh.  The  distance  between  any  two  puinta  on  the  banks  of  a 
river,  wherein  (he  current  flows  in  an  uninliTrupted  course. 

Btadji  abai/t  f -A  cutninanJ  <>S  the  btuitbwain  ta  the  cicw.  and  int* 
plies  ihxl  all  tiic  hands  ace  It)  bu  ttUeDtiM?,  attd  at  their  stAllons  for 
Ucking.  I 

Bern;  The  lt*t  division  of  a  gqaudruni  or  rh«  ia&t  Bquadruii  of  « 
fleet.     It  ii  applied  lilLewisc  to  the  last  ship  of  a  hue,  u^nndron,  or  di* . 

Reef.  Part  of  a  &ail  from  one  row  of  eye-lti-UolvB  to  another.  Jt 
b  applied  Uii««iM  to  a  chain  ot'  ruchs  lying  arur  the  surface  of  Utv 

BMjtng.  Tib«-op*ration  of  reducing  ftsail  ^  lukiiig  inoneof  norc 
of  Iht!  reefs. 

Re'f'-bavii,  Pieces  ofcanvafa,  about  da  incbtfi  wiile,  aewid  on  tbe 
foic  pert  of  tail*,  where  the  points  are  fi\»d  for  reeling  the  nil. 

little.  To  reeve  u  rope,  ia  to  put  it  through  a  block,  aiMl  to  uiuceve 
Jl,  is  to  lake  it  out  of  the  block, 

Uiba^fa'^'     That  is.  the  frame. 

Urndrring.  Thu  giving  way  or  yif4ding  Ifl  the  effoit!i  of  some  tne- 
cbwiiml  ^pwor.     It  i:i  used  in  uppMiUtui  m  jainbing  or  slicking. 

Ride  at  anchor.  Is  when  a  ship  is  hold  Liy  her  anchors,  ant)  u  not 
drtvnti  hy  wind  ot  Ma.  To  ride  uDtW'irt,  ii  to  ride  with  the  ship'*  udu 
to  the  tide.  To  ride  hawse-fallen,  k  wlicii  the  water  brmks  into  ifafl' 
hawsa  in  a  rouf^b  ita. 

Hiding.  Viica  expressed  of  n  £)iip,  is  the  state  of  bnog  retuined  in  a 
particular  stution  by  an  anchor  vui  cnbje.  Thus  she  la  sud  lo  &lti| 
EjiflT  or  TO  mui!  It  AKu,  in  proportion  to  tljo  strain  upon  bar  cable. 
She  is  likewise  said  to  itiDELE.iiW4Ui>  TiDEil'«ncbored  in  a  pltu^ast  a 
timfrnhen  tho  tide  seta  to  teewnrtl,  fcnd  to  hidi  winuwarii  tibe  if 
the  tide  sets  to  windward:  to  BIDS  nETWBEM  WIND  anb  irDii,  when 
the  wind  itnd  tide  ure  in  direct  upposiiion,  cauaiitg  hor  to  tide  without 
any  stmiu  upon  lier  coblm.  ' 

To  rig.    To  put  the  ropoi  in  their  pruper  plneeK. 

Riggi'>g.     The  ropes  to  rig  with. 

Ititlfima;  out  ■  Aovni.  I'hit  rnnning  out  n  pola  at  the  end  of  a  yard  to 
extend  the  foot  cif  a  uiL 

To  Tig  tlic  fTipsim.     To  fix  rho  Tjor*  in  their  reipoaive  boles. 

Ki^init.  lluMoriiig  a  thip  to  an  iiprigfat  poiition,  I'tlher  iifi«ril)(! 
ha>  iieon  laid  on  a  utrean,  or  aitt'r  nil*  ha«  been  iictwed  dgtm  nn  bcr 
side  by  Ibe  wind. 

To  rigit  i/k  bthn.  It  to  briiifi  it  into  inidihips.  after  it  hu  barn 
pushed  either  to  starboard  or  Wboanli 

Minff'tvpM.  fmveni  turns  ro and  the  cabla  ami  through  iba  ring  to 
secure  ilw  cable.  ' 

Head..  .A  place  nearfhB')3Ddwhere>ahipi  may  anchor,  but  wUch  ■» 
not  *h.lt(Ted. 

Hdbmt.     SrmU  plaitod  yams  with  eywsto  (aati-n  theauli  to  tli«yiit<b 

The  moticin  by  which  a  ahip  Tocksfrom  sid*  to  lada  like  « 
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Mimgh-treet  A  Jiune  applied  to  any  matt,  yu^i  orboomi  pUced  in 
merchant- ships,  or  a  rail  or  fence  above  the  vesscl'sMde,  from  the  qusr- 
ter-deck  to  the  forecasttc. 

Roiaid-houK.     A  house  bailt  opon  deck. 

Rounding.  Ropdi  utad  to  put  round  the  cable  in  tho  wake  o(  (he 
hawse,  or  item  of  the  shi|i,  to  keep  it  from  rubbing  or  chafing  the 
caUc 

Roundmg^n.  Tho  pulling  upon  Biiy  ropt  which  panes  throii|h  one 
or  more  blocks  in  a  direction  nearly  horizontal;  a«,  rovnd-in  th« 
weather- braces. 

Sound-ltm.  The  situation  of  the  two  cables  of  a  ^hip  when  moored, 
uitei  they  have  been  several  times  crossed  by  the  (winging  of  the  ship. 

RouMdit^-*^-  Similar  to  uouhdiks-in,  except  that  it  is  applied  to 
ropes  and  blocks  which  act  in  a  perpendicular  direction. 

7\frcm.     To  move  a  boat  with  oars. 

Rowling.     Pulling  upon  a  cable  or  rope  without  the  assistance  of 
tackles. 
'    Jbulder,     The  machine  by  which  the  ship  is  steered. 

Rulloci,    The  nitch  in  a  boat's  side,  in  which  (he  oars  are  used. 

Run.     The  aftei^parl  of  the  vessel  under  wbut. 

.Ruaur-fMmant.     The  first  that  Is  put  over  the  lower  masts  with  a 
block  in  each  end. 
-  To  nm  out  a  warp.     To  carry  the  end  of  a  rope  out  from  a  ship  in  a 
boUi  and  fastaninf;  it  to  some  distant  object,  so  that  by  it  the  ship  may 
be  removed  by  pulling  on  it. 
.  TbMOgto  beumrd.     To  make  considerate  Ifee-way. 

Sailing  trim.  Is  expressed  of  a  ship  when  in  the  best  state  for  sail- 
ing. 

Saify-porl.  A  large  port  in  the  quarter  of  a  fire-ship  where  tlie  Cap- 
tmn  comet  out  at,  when  he  sets  her  on  fire. 

Sahage.    A  part  of  the  value  of  a  ship  and  cargo  paid  to  the  salvors. 

Scantiag.  Tlic  variation  of  the  wind,  by  which  it  becomes  nnfavonr- 
ablo  to  a  ship's  making  great  progress,  as  it  tkvr-dtcs  from  being  large, 
and  obliges  the  vessel  to  steer  close-hauled,  or  nearly  so. 

Stroper.     A  steel  instrument  to  scrape  witli. 

8eudd.  To  go  right  before  the  wind ;  and  going  in  this  direction 
without  any  sail  set  is  called  spooning.  ' 

Scuttle.     A  small  cover  to  cover  a  small  hole  in  the  deck. 

SeMttHng.  Cutting  large  holes  through  the  bottom  or  sides  of  a  ship, 
either  to  sink  or  to  unlade  her  expeditiously  when  stranded. 

Sra.  A  targe  wave  is  so  called.  Thus  ihey  say,  a  heavy  sba. 
It  implies  likewise  the  agitation  of  the  ocean,  as  a  great  sea.  It 
expresses  the  direction  of  the  waves,  as  a  head  sea.  A  long  sea 
means  a  uniform  and  steady  motion  of  long  and  extensive  waves ;  a 
IHOET  SEA,  on  the  contrary,  is  when  they  run  irregularly,  broken, 
and  interrupted.    ■ 

Sea-boat.  A  vessel  that  bean  the  sea  firmly,  without  straining  bar 
masts,  Sic. 

Sea^clolhei.     Jackets,  trowscrs,  kc.  '' 

Sea-mark.     A  point  or  object  on  shore,  coospiCttAusty  seen  at  sea« 

Seam.    The  joints  between  thfe  plaaks; 

Seafofin.    A  suSdmt  datancb  fVom  tite  coul  oi  vaj  &)»)Vi^<»ft 
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Slack-'waler.  The  interval  betwern  the  flux  and  reflux  of  the  tida, 
when  no  motion  is  perceptible  in  the  water. 

To  »iip  the  eabk.  To  let  it  run  quite  out  when  there  is  not  time  to 
weigh  the  anchoi. 

To  due.  To  turn  any  cylindrical  piece  of  timber  about  its  axis 
without  removing  it.  Thus,  to  slue  a  mast  or  booh,  is  to  turn  it  in 
iti  cap  or  boom-iron. 

SovuL     'to  try  ^hc  depth  of  water  ;  also  a  deep  bay. 

Sport,     Pieces  of  trees  as  they  are  cut  in  the  wood. 

Spaaiih  bm-toit-wndlats.  A  particular  way  of  setting  up  the  topmast 
rigging  in  merchant  vessels. 

^tar  1^  the  pump.     The  handle  of  a  hand-pump. 

To  jpiJJ  the  miun.    1'u  let  go  the  sheet,  and  brail  it  up. 

To  ^tUL  To  discharge  the  wind  out  of  the  cavity  or  belly  of  a  sail, 
when  it  it  drawn  up  in  the  brails,  in  order  to  furl  or  reef  it. 

^illiHg-lina.  Are  ropes  contrived  to  keep  the  sails  from  being 
blown  away,  when  they  are  clewed  up,  in  blowing  weather. 

^iice.  To  make  two  ends  of  ropes  fast  together  by  untwisting  them, 
and  then  putting  the  strands  of  one  piece  with  the  strands  of  thw 
other. 

^i*-    The  state  of  a  sail  rent  by  the  violence  of  the  wind. 

^XMfjt-drift.    Tht  dtiitance  she  runs  when  scudding  without  any  sail. 

^ingf.  The  sprinkling  of  a  sea,  driven  occasionally  from  the  top  of 
a  wave. 

^ning.  A  spring  upon  the  cable,  is  a  hawser  bent  to  the  cable,  out- 
ude  the  hawse,  taken  in  at  the  most  convenient  part  of  the  ship  aft, 
for  the  purpose  of  casting  her. 

Sprijig-umft.  Arc  racier  smaller  than  the  stays,  placed  above 
them,  and  intended  to  answer  tlie  purpose  of  the  stay,  if  it  should  be 
■hoi  away,  &c. 

^nimg-tides.  Are  the  tides  at  new  and  full  moon,  which  flow  highest 
and  ebb  lowest. 

To  $prii^  aiMtt,  ^rd,  &c.  Tociacka  mast,  yard,  &c.  by  means  of 
straining  in  blowing  weather,  so  that  it  is  rendered  unlit  for  use. 

To  tpr'mg  a-(t(^.     When  a  leak  first  commences,  a  ship  is  said  to 

irSlXO  A-LBAIC. 

To  spring  the  hfff'.  A  sbip-is  said  to  saiNC  hex  lvff  when  she 
yields  to  the  effort  of  the  helm,  by  tailing  nearer  to  the  wind  than 
before. 

^niM-yam.    Two,  three,  or  four  tope-yarn  twisted  together. 

Spur-diortM.  Are  large  pieces^  of  timber  which  come  abaft  thv  pump- 
well. 

^mrling-line.  Is  a  line  that  goes  round  a  small  barrel,  abaft  tht;  bar- 
rel uf  the  wheel,  and  coming  to  the  front  beam  of  the  poop-deck,  moves 
the  tcll'iale  with  th^  turning  of  the  wheel,  and  keeps  it  aluays  in  such 
position  as  to  show  the  position  of  the  tiller. 

tuadron.     Five  sail  of  the  line. 
aall.     A  sadden  violent  blast  of  wind. 
S^are.    This  term  is  applied  to  yards  that  Bte  very  long,  as  tavnt 
11  to  high  masts. 

Jbwqiure  thej/rndt.  To  bncc  the  yards,  lo  ai  to  h«iii«X  i\^Vwv^ 
with  tbe'kael. 
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T»  tttind  Off.    I'o  contitttie  arfvaBcms. 

To  Hand  in.     To  Bd\aiit:e  towarih  the  »here. 

To  aiMil  of.    To  n^etk  from  thi.'  iliuri!. 

Sinrbo/trd.    Thi-  right-liand  side  of  the  ship,  vihtn  looking  forwarf. 

Siarboard-taci:.  A  K)iip  is  said  to  be  on  the  aTAABOARD-TACK  wben 
sailinit  wiiit  ihc  wind  lilowing  upon  hrr  starboonl  liide. 

Starboard  ihe  h<:lm .'  An  order  to  push  liie  helm  to  the  sitkrbo&r't 
side. 

To  May  a  ship.  To  arrange  the  sails,  and  movr  the  rudOer  90  at  to 
bring  till-  ahip%  b^ad  to  th<!  dirrettoi)  of  tbu  wind,  in  onlcT  to  get  her 
on  the  other  tack. 

Siuypr/ik.     \Vhen  llle  cable  makes  rhe  same  angle  as  iBe  stay  <loC», 

Stays.  Largo  ropmi  ntming  frnm  rile  must  hewls  dtmn  befoie  the 
maits  to  pi«ventth»m  from  springing,  when  the  ship  h  senJIng  dwp. 

Steady !  Tim  order  to  the  h«1mnnnn  to  kcqi  iha  ship  in  the  direc- 
tion she  IS  going  at  ihnt  insrarit. 

Steady.  In  sailing,  ia  wftcn  ibe  ^9  going  her  right  rourae  off  tbe 
wituJ. 

SfMdy  the  tkip.  That  15  by  running  a  rope  at  tOwlJng  oat  On  either 
side  when  at  anchor.  . 

Siixring.  ITitf  an  of  dircCTing  itia  ship'a  way  by  the  moTemeirt  of  the 
bclni. 

•  St/M-aga-way.  Snch  de^e  of  pragrcssiTC  motion  of  a  ship  ns  trill 
gi»e  rffcct  10  the  motion  of  ihu  htlm. 

Steemr.  'iuming  op.  Thu  bo\t'3pril  Hireyfs  loo  mit<h,  that  Is,  ft  is 
too  iipriijht. 

To  ttnn  ilte  tidt.  When  a  lihip  is  sailing  a^inst  the  tide  al  sndi  a 
rate  m  onablns  bttr  lo  overcnma  it«  pom^r,  *\\e  l^  said  t&  stxu  tIik 

TIDK. 

.S/oM,     The  fore-piirt  of  ihi.'  ^■essel. 

Stem.     The  aftK-p«r!  of  th»  vriwel. 

Slertffasi.  A  rope  codtining  a  ship  by  her  sicni  to  any  other  ship  or 
wharf, 

SirrnmoH.     Tbe  faithnHd  a— leni.  o]>po?x"rf  to  READVtmr. 

SltmuMiy.  I'he  motion  by  which  a  ship  fulb  back  vitU  her  Slrnt 
lorejiitist. 

Stif.  Thi<  condition  of  »  ship  whni  iiha  will  carry  a  grent  quan- 
tity, ol*  sail  withnnt  hneard  of  oversetting.     It  is  nstd  in  oppcnllioti  tu 

CKAVK. 

.Stirrup.  A  piece  of  rope  ;  one  tmd  nailed  to  the  yard,  in  tbe  oAot 
s-thimblo  fur  iha  bofiu  to  reave  in. 

StopptTs.  Luige  kind  of  ropes,  which  being  faUcned  to  the  cable  tn 
ttiffin-nl  places  ab>ifir  the  bitt!>,  are  no  oddiliAital  ^ecnrity  to  the  ship  at 
anrhoT. 

To  atow.     To  nrriiHge  and  dispose  a  shrp"*  CWgo. 

tiirarid.     One  third  part  of  u  ihiw-^liund  rofv.  '. 

Strimilfd.  Wlieii  a  vssel  ia  got  agromil  oil  some  roeks,  arid  f&lei 
wilh  wilier 

Touttamtihibvcyi  To  trt  it  fcll  froft^the'iWpWridtf  into  thft'iMtw. 
previously  ti>  c««tiiig  luicbor,  "' 
L  .  JS/M/tk^t.  A  tertn  uwd  10  die  nMt  f*  »^  bo«»,  whnt  l^iAoMtl 
~  liwroag.  .  - 
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Tb  itrikt.  To  lower  or  let  down  any  thing.  Uted  eraphaticallv  to 
denote  thi:  lowering  of  colours  in  token  of  surrender  to  a  victorious 
enemy. 

To  ttrikt  soiindii^s.  To  touch  ground  with  the  lead,  when  endeavour- 
ing to  find  the  depth  of  water. 

Strops.  Either  rope  or  iron,  which  are  fixed  to  blocks  or  dt-ad  eyes 
to  attach  them  to  any  thing. 

Swd  or  Seuied.  Whi>n  a  ship  is  on  shore,  and  the  water  leaver  her, 
she  is  sHid  to  be  sued  ;  if  the  water  leaves  her  two  feet,  she  sues,  or  is 
■tied,  two  feet. 

Staf.  The  swell  of  the  sea  that  breaks  upon  the  shore,  or  on  any  rock. 

Tit  ihrge  the  capiterm.     To  slacken  the  rope  heaved  round  upon  it. 

Sway.     The  same  as  Hoist. 

Sun^  moay.     Hoist,  used  in  getting  up  masts  or  yards. 

^iiai.  A  kind  of  large  mop,  made  of  junk,  to  clean  a  ship's  deck 
with. 

Swell.  The  fluctuating  motion  of  the  sea  either  during  or  after  a 
■torm, 

SiBtepmg.  The  act  of  dragging  the  bight  or  loose  part  of  a  rope  along 
the  surface  of  the  ground,  in  a  harbour  or  road,  in  order  to  drag  up 
■ome thing  lost. 

Sieffi  the  capstem  ban.  I)  to  confine  the  outward  end  of  the  ban 
one  to  another,  with  a  rope. 

Swinging.  The  act  of  a  ship's  turning  round  her  anchor  It  tfaa 
change  of  wind  or  tide. 

To  tack.  To  turn  a  ship  about  from  one  tack  to  another,  by  bringing 
ber  head  to  the  wind. 

Takit^-in.    The  act  of  furling  the  sails.    Used  in  opposition  to»T- 

TIKO. 

Taken  a-back.     See  A-back. 

TarpOKfin.  A  cloth  of  canvass  covered  with  tar  and  saw-dust,  or  some 
other  composition,  so  as  to  make  it  water-proof. 

Tnit,     Improperly,  though  vety  generally,  used  for  tickt- 

"  High  or  tall.     Particularly  applied  to  masts  of  extraordi- 


aary  length. 
iitt-tale.  I 


U'lale.  An  instrument  which  traverses  upon  an  index  in  the  front 
of  the  poop  deck,  to  show  the  position  of  the  tiller. 

linahg.     The  turning,  or  swlnoin;,  of  a  ship  round  her  anchor  in 
a  tide-way  at  the  bei^iniiing  of  ebb  an»i  (food- 

"nuart.     See  a-thwakt. 

TliKarl-thips.     See  a-tiiwabt  SHIPS. 

TAiu  .'     An  ovdiT  to  the  hdmsmiin  to  keep  tbc  ship  in  her  present 
situation,  when  sailing  with  a  scant  wind. 

Ttttt-v/ay.    That  part  of  a  river  in  which  the  tide  ebbs  and  flows 
strongly. 

Tier.  A  row;  as  cable-tier,  a  tier  of  guns,  casks,  or  a  tier  of  ships.  Sec. 

Tide-gale.    A  place  where  the  tide  runs  strong. 

Tide  it  up.    To  go  with  the  tide  against  the  wind. 

Timberi.     What  the  frame  is  composed  of. 

TiUer.     A  large  piece  of  wood,  or  beam,  put  into  the  hfad  of  the 
rudder,  and  by  means  of  which  the  rudder  is  moved. 

Tampion,  or  Tomkin.    Tlic  bung,  or  piece  o(  wooi,  ^)V  "«V\(.'hvi* 
aiouih  i^tbe  canitoii  ii  Slli-d  to  keep  out  wet. 
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Topping-     Pulling  one  of  the  ends  of  a  yard  higher  [han  the  other. 

To  loio.    To  draw  a  ship  in  the  water  by  a  rupe  fixed  to  a  boat  or 
•ibur  ship  which  is  rowing  or  sailing  on. 

Totvliae.     A  small  line  cablu  kid. 

TranKni,  ,  A  large  piece  or  limber  fasl^iicd  to  the  atern-posU,  li 
ends  of  which  tlie  aCterparl  of  the  beiids  are  lusitned. 

Traoerfe.     To  go  backwards  and  forwards. 

Ti-avelUr.     A  ring  on  the  jib  boom,  or  grumet  on  the  b&ckstaj-s,  (a 
conduci,  tbr  top-gallant  yards  up  and  down. 

7Vei/-sail.     A  small  sail  lued  by  brigs  and  cullers  in  blowing  weather. 

TrUe,  trice  up.     To  haul  up  anh  fasten. 

TVtm.    The  state  or  disposition  by  which  a  ship  it  best  calculated 
for  the  purposes  of  navigation. 

To  trim  the  hold.     To  arrange  the  cargo  regularly. 

To  trim  the  mils.    To  dispose  the  saiU  in  |he  be»t  arrangement  for  tlt« 
course;  which  n  ship  is  Biei'ring. 

To  trip  the  anchor.    Tu  loosen  the  anchor  from  the  ground,  cither  hf 
(Ireicn  or  accident. 

TriHigh  qftlie  sea.    The  hollow  between  two  waves. 

7Vucit  <^  a  gun-carrwiic.     Is  the  wheel  upon  which  it  rum. 

Truck.    A  ri>nnd  pitce  of  wood  put  on  thu  top  of  fiug  statTa,  vtJtli 
sheaves  on  each  «dc  for  [he  hulyariis  of  the  flags  to  reeve  in. 

Tinaniont  fjf  it  gua.  ,\re  the  arm?,  or  pieces  of  iron,  by  which  it  badgi 
on  the  caiTiuge, 

Truniuh.     Pieces  of  limber  to  fusten  the  planic  to  the  timbers. 

Trying.    Tb«  »iluation  in  which  a  ship,  in  u  tempest,  lies-to  to  tho 
trough  or  hollow  of  the  sea,  particularly  when   the  wind  blows  cui 
irary  to  her  course 

Turning  to  windaard.     That  operation  in  sailing  whereby  a  ship  Vi 
de.ivours  to  advance  aguinst  the  wind. 

Van.     The  foremo»  ditisiun  of  k  Reel  in  one  line.     It  is  lilurwt 
applied  to  the  foremost  ship  of  a  divt'Lion. 

Kdfu.     A  small  kind  of  Hug  worn  at  each  mast  bead. 

To  veer.     To  chuugu  a  ship's  course  from  one  lack  to  the  otWr,  by 
turning  her  stern  to  windward. 

C<i^cT.     Iji'i  nut ;  u  veer  away  the  cable. 

IVfc     Shift.     The  wind  veers,  that  is,  it  shifts  or  changes. 

Viol,  or  l^oj/al.     A  block   through  which  llie    messenger    pksscs  ia 
wi'iphing  the  anchor.     A  large  mewenscr  is  culled  a  viol. 

To  unbtUliul.     Tu  discharge  the  balluit  out  nf  u  ship. 

To  mtlvnd.     To  take  the  ismU  i.ff  Ironi  their  yard*  and  Siajra.     T< 
ca,it  loose  ihu  Hnehor  from  the  cablfc    To  omie  two  ropes. 

To  imlni.     To  r«.'niuve  the  turns  of  llie  cable  from  off  the  hits. 

Vniitr-Joot.  U  cjtprosscd  of  an  anchor  that  is  directly  undej-  the  ship 

UnJer-uiil,     When  n  ship  is  looienetl  from  moorings,  and  is  undei 
the  cowmment  of  her  saib  and  rudder. 

tWrr-tiviy.    The  sn  me  as  UKtikRi^^lL. 

Vndfr  tilt  ke  qf  iHt  tliare.     Is  lo  be  close  under  the  shore  w  hich  lies  t« 
windward  of  ihcihi p. 

Vntttri.    Cast  loose  the  gasket  of  llie  snils. 

'J)>  unmoor.     To  n-duce  a  sliiy  to  the  state  of  riding  at  single  ancboTi 
9iler  li.e  /irw  iKen  m-.oreil. 

Tf  uareew.    To  riniw  a  to\vc  (ii>m  oMnA^\>\w:\.iii\KOttVtW.. 


291 

To  unrig.     To  deprive  the  sbip  of  her     __ 

Uvnm.  'I'hc  piece  of  wood  by  which  the  legs  of  the  cron-fuot  are 
I  extrndiid. 

Wake.    Tho  path  or  track  impressed  on  the  water  by  tht  (hip's  pass- 
'  ing  through  ii,  leuvio^^  a  siiiuutbnf^s  in  the  sea  bthind  it.     A  ship  is 
■aid  to  come  into  the  wukc  of  another  when  she  fullows  her  in  the  same 
'  track,  and  a  chiefly  dune  ia  bringing  ^hips  to,  or  in  furniing  ilie  line  of 
battle. 

Widt*.     Are  strong  timbers  that  go  round  a  sbip  a  little  above  her 
water-line. 
.     Wan.     See  To  veer. 

Warp.    To  warp  a  sltip,  is  to  draw  her  against  tlie  wind,  &:c.  by 
neaiu  of  anchors  and  havrwrs  carrii'd  out. 
Warp.     A  bawser,  nrsmnlt  cable. 

WtUtr-liiu.  The  line  made  by  the  water's  edge  when  a  ship  has  hcF 
full  proportion  of  stores,  ice,  an  boaril. 

Water-bonie.  The  slate  of  a  sbip  when  there  is  barely  a  sufficient 
depth  of  water  to  float  ber  off  from  the  ground. 

WaicT-li^ed.     The  stale  of  a  ship  bccotne  biavy  and  inactive  on  the 
SCI,  from  the  great  quantity  of  water  leaked  into  her. 
Wata-tifkt.     The  state  of  a  shii>  when  not  leaky. 
Weather.    To  weather  any  thing,  is  to  go  to  windward  of  it. 
iVtathtr-heaien.     Shattered  ly  a  slurm. 

Wnthtr-hii.     A  turn  of  the  cabli'  about  the  end  of  the  windlaH. 
Weather-gat^e.     When  a  ship  or  fleet  is  to  windward  of  another,  sbe 
i>  >aid  to  have  the  WF.ATiirn,-CA<iE  of  her. 

Wtathcr-tptarter.  I'bai  ([Uarict  of  the  ship  which  is  on  the  windward 
aidp. 

Weatier-iide.    The  side  upon  which  the  wind  blows. 
Thveigh  anchor.     To  heave  up  tin  anchor  from  the  bcltom. 
Whipping.     To  bind  twine  round  tlic  ends  of  ropes,  to  hinder  them 
from  fagging  out. 

To  wind  a  ihip.  To  change  her  position,  bringing  her  head  where 
her  stem  was. 

Wiiid-Todt.     When  a  ship  is  at  anchor,  and  the  wind,  beii^  against 
the  tide,  is  so  strorig  as  to  overcome  its  power,  and  keep  the  ship  to 
leeward  of  htr  anchor,  she  is  said  to  be  wind-rode. 
Wmd'i  ryr.     The  point  from  uhich  the  wind  blows. 
To  wnuhvnrd.     'towards  that  part  of  the  huriron  from  wfakh  the 
wind  blows. 

tVudward  tide,    A  tide  that  sets  to  windward. 
ToKortathip.     To  direct  the  movements  of  a  ship,  by  adapting  the 
sails,  and  managing  the  rudder,  according  to  the  course  the  ship  has  to 

To  work  to  vnndtcard.  To  make  a  progress  against  the  direction  of 
the  wind. 

Wtmid,  To  ivoutd,  is  to  bind  round  with  ropct ;  as,  the  matt  is  wonlded. 

JVeigh.     To  haul  up  ;  as,  weigh  the  anchor. 

Yawii^.  I'he  motion  of  a  ship  wheo  ihc  deviates  from  her  course 
to  the  right  or  left. 

Yardt.    'I'he  timbers  upon  which  the  uili  are  spread. 

Yam.    Sec  aopf  tabs. 
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KXAMINATION    OF    A    YOUNG    SKA    OFl-lcKft.      .  '2'Ji 

The  foUomng  Suesliotu  and  Angwert  are  recmnmended  fo  the 
pemsal  of  yvnng  Gentlemen  belonging  te  t/u  Sea,  in  order  to 
rc/'resh  (hctr  Mftnnries,  vrevtotis  to  Ikat  Exaviinalion  which 
thtj/  must  pass  through,  before  i/iej/  are  appainied  to  a  Commis- 
sion in  the  Royal  Navy,  or  an  Officer  in  the  East  India  Ser- 
vice i  as  it  is  probable  similar  ones  may  be  asked  by  those  ap- 

■  pointed  to  examine  them,  at  the  Nary  Office  and  the  East-In- 
dia House. 

Qnest.  How  do  you  find  ihe  goldeji  number  f 

jf.  I  add  (itio  m  [he  given  year,  and  divide  tiie  siuii  by  \%  the  rc- 
inaiiulci  will  be  tbe  golden  number. 

Q.  How  do  you  find  the  opact  for  any  year  f 

A.  By  dividing  the  given  year  by  1;),  and  mulliplyitig  tbe  romafuder 
by  11,  the  product  will  be  tlicepact,  if  it  dwmot  exceed  30;  but  ifit 
does,  I  subtract  30  from  it  as  often  as  I  cani  and  t&«  remaiudet  will  b» 
the  epact. 

Q.  How  do  you  find  the  moon's  age? 

A.  To  the  epact  I  add  liieday  of  tlie  mooth,  und  the  numbiT  of  the 
moDlh  ;  tlieirsiun  will  be  the  moon'sBge.  if  it  dues  no)  exceed  3U;  but 
if  it  does,  Isubtmct  30  tjom  itaf;o(^  as  I  can,  and  the  remainder  will 
be  her  a^. 

-Q.  How  do  you  find  the  moon's  suutliing,  or  the  tiiue  of  her  ^ming 
to  the  meridian? 

A.  1  multiply  the  moon's  age  by  4^  and  ilividc  the  product  by  fiO: 
the  quotient  will  be  the  hours,  and  tbe  rt^mninder  the  milium  wheu  Bh« 
is  on  the  mecidian  past  noon :  Or,  I  may  multiply  tin-  mooii's  age  by  4, 
and  divide  the  product  by  5,  the  quotient  will  be  the  )iours,aD<l  the  rft- 
maiuder,  multiplied  by  13,  will  be  the  minutes  wlien  she  souths,  orison 
the  meridian,  in  the  afternoon  :  but  if  this  lime  should  exceed  1 2, 1  sul>- 
tract  12  from  it,  and  itie  remainder  will  be  the  lime  of  her  southing  in 
the  morning. 

Q^  How  do  you  find  the'  time  of  higb-woter  at  nny  place  ? 

M.  To  the  iiition's  soulbiiig  on  the  given  day.  I  odd  the  time  of  liigii 
WKter,  fall  and  chu)j;e,ta  the  given  place,  and  the  sura  will  be  the  iin)« 
ofhigh-watertbc-ro  in  the  afternoon;  but  if  lhi»  time  should  exccad  12, 
I  subtract  12  from  it.  and  the  remainder  will  bu  the  lime  of  high-water 
m  tba  morning;  and  iftt  exceeds  S4,  I  »ublfact  2\  from  it,  and  the  rft- 
msinder  will  be  the  time  of  high-water  in  tlw  afternoon*. 

Q.  Suppose  thai  yi,iD  go  inlo  a  hiirbour,  and  find  by  your  watdi  llutt 
it  is  high-water  at  any  heur  of  the  day  ;  by  what  means  do  you  find  tho 
times  when  it  is  high-wateron  full  and  changt^  days  in  ihnt  pl>ic<;  ? 

A,  I  find  .^e  tiraeof  thcmoon't  southing  uu  that  day,  and  subtract  it 
from  the  time  of  high-waler  at  the  girc-n  place,  it'  1  can,  and  that  will 
be  the  time  of  higl^-waier.  If  I  cannot.  I  udd  13  to  it,  and  then  sub- 
tract the  above  lime;  the  remainder  will  he  the  lime  of  high-water  itt 
tbe  given  place,  on  lull  and  change  days. 

Q     How  do  you  find  the  zenith  distance  of  any  object  ? 


^^_  V      now  uo  you  nun  me  zcniin  nismncc  oi  any  onjeci  i  ^^ 

^^^         A  By  corrcctiiig  thealiJtudefot  th<jdip,KSi*c\ii>aavi,iwi«ivS'i»^s>**'Vv      _^ 
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anilthensub(raclingitrroin90",theremaini!erwill  bcilK-KuilEidiilitnr^ 
which  tvill  b«  cJlbcr  north  or  south,  accunling  us  Che  object  bean  of  mr- 

Q.  Su]ipose  ihi'  zenith  distanci:  10"  north,  and  ihe  declinatiwi  20" 
north,  what  latitude'  aix'  you  in,  anti  of  whitt  name  i 

A.  Ten  degrees  north. 

Q.  The  sun  is  in  your  zenith,  what  latitude  Arc  you  in  f 

A.  The  same  us  thi-  declination  is,  whether  north  op  sAuA. 

0.  Your  zenith  distanceisiJO'' north, and  your  declhiMionh  20"  nanh, 
what  latitude  are  you  in? 

A,  Upon  the  L-quaCor,  and  consequently  in  no  latrttn^ 

Q.  Suppose  that  your  zenith  distance  is  50'  south,  aud  the  declina- 
tion 10' north,  what  latitude  are  you  in f 

A.  Sixly  degrees  north. 

Q.  Suppose  your  icnith  dbtance  be  M"  n6rtti,  and  Ike  drclnntiaa 
]5*  south,  whut  latitude  are  you  in  ? 

A.  Sixty  di-grers  south. 

Q.  Suppose  your  zenith  distance  is  ti"  north,  and  the  rfcclinatjoo  15 
OOrlh,  whnt  latiiude  areyou  in  ? 

A.  Thirty  degrres  Bouth. 

Q.  What  do  you  mean  by  the  word  amplitude  ? 

A.  The  true  amplitude  is  the  number  of  degrees  that  the  son,  moon,  or 
itars,  rise  and  set,  to  the  northward  or  southwurd  of  the  true  east  or  wru. 
The  magnetic  amplitude  is  the  number  of  degrees  lh«y  rise  or  itt  lo  tbc 
northward  or  southward  of  the  east  or  west  point  of  the  compass. 

Q.  How  do  you  find  the  trtie  amplitude  ? 

A.  As  the  co-sine  of  the  latitude:  is  to  the  radius  : :  so  b  the  rise 
of  the  sun  or  stat'»  declination  :  to  the  sine  of  the  true  ampliluile.    Or 
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Q.  You  have  given  ibo  mie  amplitude  or  qxinuth  hy  calculation, 
and  the  ntagnciic  amplitude  or  Bzinutli  by  ubsGrv«[i«u;  bow  Ju  you 
find  the  variation  f 

A.  By  placing  bbth  the  amplitudes  or  aximutlis  before  mo  ;  t)ien,  if 

I  the  true  amplitude  or  azimuth  be  to  the  right  band  of  Ihi-  magiieiir, 
or  observed,  the  vuriation  is  cast,  btit  if  it  biz  lu  Ihu  J>'lt  I  and, it  h  W4.-U- 
Q.  You  huve  the  latitude  und  longitude  ilii:  ship  is  in,  cunsequi'Dtly 
her  place,  how  du  you  shape  her  course,  or  in  oihtT  words  find  her 
course  ami  dUlaacu  to  any  other  place,  whose  liitiiudu  und  longitude  it 
Inownl 
A.  It  m^Ly  be  found  biiefly  by  the  tables  of  diScrencu  at  latitude  ao4 
dfparturc,  but  by  logarithms  I  will  say, 

As  the  meridional  difiiirence  of  latitude:  is  to  radius  : :  so  is  the  dif- 
ference of  longitude  :  to  the  tangent  of  the  course.     And, 

As  the  co-sim;  of  the  course:  i*  to  the  proper  difference  of  lati- 
tude :  :  Ko  is  radius  :  to  the  distance. 

Q.  You  have  the  difference  of  latitude  and  departure  made  good  in 
tbc  24  hours,  how  do  you  find  the  course  and  diblaticc,  and  the  !.hip« 
place  by  lo^uichms  I 

^A.  As  the  difTercnce  of  latitude:  is  to  radius::  so  is  the  dq»rtun!:to 
the  tangent  of  the  course.     And, 
As  the  co-sine  of  the  courser  :  is  to  the  dtfi'erence  of  latitude  : :  »»  k 
tadius  :  to  ibi^  distance  made  good  in  the  1^  hours. 

Having  the  latitude  and  longitude  left,  and  ihi?  diSerencc  of  lutilude, 
I  find  the  latitude  in,  iind  the  meridional  ditTereiicu  of  laliludi; ;  I  tbea 
»ay, 

Ai  the  co-sine  of  the  counc  :  in  to  the  meridional  diffftcnce  of  Uli- 
'  tude  : :  io  is  the  sineof  the  course:  to  the  dillcrcncc  of  longitude.  Or, 
»  the  proper  dilTerencc  of  latitude:  is  to  the  departure: :  so  isihe  me- 
'  tidional  difference  of  latitude  :  lo  the  difTcrencc  of  lon^tude.  Having 
I  the  longitude  left,  and  llie  diA'L'rencc,  the  longitude  in  is  fuund  by  addi- 
^  tion  or  subtraction,  as  the  case  rei|uirts. 

Q.  You  have  now  the  ship's  place  by  calcuLatiou,  how  do  you  find  it 
>D  ft  Mercator's  chart  ? 
A.  By  laying  a  ruler  across  the  chart  on  the  ship's  latitude,  and 
■i  t&k'ng  her  longitude  in  my  compasses,  and  setting  one  point  on  the  uie- 
T  lidian,  by  the  side  of  the  ruler,  1  mm  tli'^  other  east  or  west,  according 
s  the  longitude  is  (by  thi;  side  of  the  ruler),  and  it  will  puiul  out  the 
bip'%  place. 
<^.  You  hnve  now  (be  ship's  phicc,  how  do  you  find  her  benting  and 
I  distance  to  any  other  kiiuwn  place  \ 

A.  By  laying  a  ruler  over  the  point  where  the  ship  ii,  and  the  given 
fjtlace,  and  with  the  compasses  I  take  the  nearest  disiance  between  the 
L  rulct  and  the  centre  if  some  compass  on  the  chart ;  and  «lide  the  com- 
!■  poMcsalong  the  rulci  (keeping  both  points  perpendicular  to  it)  iIm 
I  farthest  poml  from  thr  ruler  will  show  the  couree,  or  bearing,  beln-i-en 
\  the  ship  and  ploee.     Again. 

\  I  take  the  di>lunci'  between  Ihe^hipand  placf  in  the  compasses,  and 
Flhen  lay  tine  iKjint  on  the  meridian  as  much  below  ihc  ship'*  place,  as 
wihe  olhp-r  is  above  the  given  rlace  ;  ihal  dtiiancc,  reckotud  in  degrees, 
13eBguC5,  or  milri,  on  the  nncridian,  nccordin"  as  it  is  divided^  will  betiyt. 
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A,  I  woulJ  takp  on  board  what  kenlledi-e  was  necessary,  stroain  aif 
chor  and  cable,  kedgo  acichor,  hawser  and  towlinc,  with  von>«  tpu« 
ropes  for  guys,  to  keep  her  fair  for  the  docli  gates ;  buoy  a[ii(l  buoj  topn 
for  stream  ftnd  kcdje. 

Q.  When  your  ship  ts  otil  of  dnck,  what  is' first  lo  tw  done? 

A,  I  would  securt-  her,  then  Iftktr  on  board  the  rcmaindi-r  of  th« 
kentledge,  and  level  the  bold,  by  Ui)-ing  the  kftliiledse  from  I  hi:  Ibro 
part  of  the  fore  hatchu-ay  to  thenfter-part  of  the  after  hmchway. 

Q.  If  you  arc  taking  in  bnlcs,  liow  woold  you  dunn&gc,  nnij  whicb 
part  of  tbo  ship  most  ? 

A.  I  would  dunnage  six  inches,  and  mwtly  abmit  the  ptnnp  wdl, 
main  hatchway,  the  wake  uf  ihe  chains  and  flour  tiinlicr  hriids. 

Q.  Suppose  you  have  One  ami  a  half  Toot  walur  in  ynur  holtl,  mid 
your  ship  heels  tour  streaks  ;  what  dunnage  ought  you  to  h&Tc  to  pre- 
serve the  Cargo  f 

A.  Three  fi^ct. 

Q.  How  would  you  moor  your  ship  at  Gravescnd  ? 

A.  I  would  comt-to  with  my  small  bower,  veer  ihe  service  into  itie 
hawse,  nnd  then  hang  my  best  bower  anchor  to  the  long  boat,  unci  iritli 
ihe  tide  drop  her  a-slerii :  when  the  cable  is  taut,  let  go  theancbor,  (tnt 
It'tting  go  ihi;  shank  ropi',  to  keep  the  cable  more  laut. 

Q.  How  would  you  hung  the  anchor  to  the  longboat  i 

A.  Take  the  buoy-rope  over  theroJIer  (which  is  in  the  middle  fif  iba 
stern  of  the  long  boat),  bring  the  bight  round  the  main  thwart,  cocIcVill 
Ihe  anchor,  hook  the  cat  to  the  anchor,  and  lower  away,  until  thf  flukes 
of  tbc  anchor  are  clear  of  the  boat's  bottom,  then  make  fast  the  hiMf- 
rope,  have  a  shank-rope  through  the  ring  (which  is  at  the  boat'o  stem-    _^ 
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t  litUfctilj,  [)iHt  I  mi^bt  hnvc  tirae  to  itow  niy  best  bower,  nod  shorten 

D  my  sidkII  buivci  cuble,  before  ihe  ship  leutla  to  winil<vard. 

9.  Proceed  to  unmour  tlitp  as  it  is  dun«  in  the  nnvy. 

A.  1  wuulil  send  l'urtIieniasC«rtoKee  the  bawseiscleBr,tunial!  hands 

ip  tri  uiimnor  thip,  lay  the  capstan  ban  for  shippipiit,  crII  tht^  mato  lo 

I'nee  ifau  mtwsengrr  passed  fur  tbe  best  bnu'cr,  rig  Ihc  davit  out.  becB\tse  I 

■iwill  takp  it  up  the  first  quarter  flaud,  gut  tbe  catund  fish  to  pass  I'or  ibe 

I  bowfr,  stretch  alimf;  thi^  fish-tackle:  i|unrter-mastcrs  dcwn  in  ihw 

I  tier,  and  stHmi  by  to  veer  away  thcsmull  bim-cr  cubic;  ship  ihe  capstaa 

*-.rs,  pin  and  swift  rhem;  clap  on  thi'  sloppors  before  ilie  Hi's,  und 

in^  ID  tJic  miKsengcr.     At  (lie  same  lime  unbit  the  bctt  bower,  rowsc 

:  Ihe  slack  cnblt'i  heave  taut,  lalie  olFthc  stoppers,  hold  on  the  loes- 

I  Mnger,  and  heavo  away ;  veer  away  t!ie  bniall  bower  cable  j  chip  ua  ih» 

nippers.     Thick  ami  dry  for  weighing,  bi-avecheerly;  theanchai'sawny, 

keep  fnsi  the  small  biiwer  cable ;  quarter-muster  lake  hold  of  the  hdm  ; 

look  out  lor  the  aachurt  the  unchor  is  in  sight;  heave  and  paul  ths 

capstan;  hook  the  cat;  haul  laiil,  and  take  a  turn  j  guiye  the  messenger 

round  the  cap^an;  take  off  (he  nippers;  out  cable  j  cable  enough;  haul 

cat;  belay  thecaifall;  pass  the  stopper;  hook  the  fish  j  try  fish  by  hand  ( 

haul  with  the  lish ;  belay  the  fish-tackle  tall ;  past  the  shanli  painter; 

bowse  lo    the  stock  with  the  tackle  ;   belay  the  shank-painter ;  make 

fast  the  stopper  and  slock  lashing  ;  come  up  cat  and  iSsh  ;  unhook  both  t 

haul  the  buoy  and  buoy  rope  in ;  then  shift  the  niessenser  fur  the  small 

bower  ami  bring  lo,  clap  on  the  stoppers  before  ihe  bitts,  and  unbit 

the  cable;  rowse  aft  the  slack  Cable;   mim  the  capstan;  hold  im  lb* 

messenger;  forecastle- men  rig  out  tiie  davit  for  llie  small  hower:  vfbeii 

the  anchor  is  a  stay  peek,  send  the  top  men  to  looie  the  siitis ;  man  the 

yards;  streicli  ulong  the  topsail  sheets;  let  fall  llie  topiails  ;  overbAul 

reef  tackles,  bunl'lines  and  clue-lines;  foot  the  iiiils'outof  thr  top ; 

haul  homo  the  topsail-sheet!   stretch  along  the  li'psail-halyarrlt  snd 

man  them ;  quarter- master  and  bnatswain's  mates  alimd  to  ibe  bracet ; 

■  ioisi  away  tbe  lopsnils;  lopsaili  atrip:   belay  the  biilyarils:  trim  tlia 

;  heave  up  the  uncbor  i  stow  if  iu>  U-fore,  and  haul  the  buoy  aiid 

Woy  rope  in. 

\  Q.  How  would  you  unmoor  with  llir  wind  S.  V..  or  S.  ) 

'.  Veer  on  the  best  bower  cable,  and  lake  the  small  bower-ancAor 
p  lirsi;  and  proceed  as  before,  then  heave  in  to  the  short  service  on 
e  best  bower,  Ac.  If  the  aiirbor  has  great  hold  and  afraid  of  Uand- 
bg  the  meswii^er,  deer  away  the  main  Capstan  and  lash  a  block,  oik 
nirchase  blocks,  on  the  cable,  and  one  to  ilie  main-ma^t,  or  one  lu  tfa'i 
Ivo  ports  abreast  of  ibe  m»in-mast ;  reeve  a  Imwmt  tlirougb  them,  and 
Wave  on  both  capstans  together. 

'  Si.  Suppose  you  are  close  upon  n  wind,  in  modentie  weal  her,  iiilh  all 
four  sails  set,  bow  will  yAu  tack  the  ship  \ 

■  A.  I  would  stn'tcli  along  the  lee  bow-lines,  and  wea I ber- braces,  tbe 
•eaiber-flheetii  and  lee-tacks;  dien  put  the  helm  n-lee,  let  go  the  furo 
«lieet,  lee  fore-utp  snil,  b/ace  and  font^ip  bow-line;  jib  nud  stiy-sall 
sheets.  When  the  fore-lop  sail  touches,  broce  to  and  help  her  ;  when 
.  iiback,  brace  up  and  help  her;  when  the  wind  ti  out  of  the  after  sails, 
raise  tacks  and  sheets;  shift  the  staysail  locks,  and  haul  over  llie  stay- 
sail sheets;  when  the  wind  is  raibtr  \  a  point  on  the  tin*,  \^  hm\*pi'v. 
coming  About,  /mol  the  main  sail.  N.  B-  Oi\ii  vi&\tfe  u\  ^e  \<j^  mi^ 
Off  flat  qasner^vek  and  tore  (»hIc,  U)  «l  a?  VW  vi«a.xV'K-\»i'»'''-  "^v*- 
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Uays.  If  she  has  stem  way,  uliilt  tbe  helm  anJ  lop  the  »jiril-«Bir  ji»rjv 
haul  on  board  the  main,  tack  and  aft  t\W.  m&iii  nhccl.  Bnict'  1)p  ths 
main  yard  ivhcii  the  after  sails  are  full;  haul  off  nli ;  omi  hftui  on 
board  the  fore  tack  ;  keep  in  tlic  weather  bmcn  fomtird,  and  li^t  btf 
coini'  til,  then  brace  up;  haul  aft  the  fcin^-tluvt,  Jib  aiid  *tny  tail  shMt« 
(set  up  the  back'titays  when  the  ship  ia  hcnil  <o  wiad),  and  haul  tb* 
bow-iincs;  then  huul  taut  tbe  weather-bracMi,  lat-t«(!ks  mid  weatiiCT- 
sbccls;  have  the  braces  let  go  at  once;  whffn  the  word  i"  gi««i  tti  Iraul 
mainsail,  (ull  the  hands  on  the  braces  should  kvey  liauUng  l&ut  lu  lur 
the  run)  the  yards  will  »wiijgof  llwmsclveg. 

S.  How  would  you  tatk  a,  ship  utidrr  hrr  thrcp  top-satis  i 
A.  1  would  put  the'bt^lm  a-ki;,  case  uH'  llie  forcMdp  Bail  brocp.  lc<^ 
fast  the  fure  lop  boWlioc;  when  llie  top->»il  tuucli«!i,  bruvc  to  and 
help  lier ;  wbi-n  the  nind  n  a-huid,  haul  titv  main  lop-ej^l  urid  Mh  Ike 
hdin  :  then  brace  up  the  main  yard,  and  haul  tbe  mutn-lcip  buwlinr; 
«heii  the  after-sails  are  full,  let  go  and  haul  i  kivp  in  ibie  wvatticf- 
bratree  forirard.  and  when  she  coinea  to  brace  sharp  up,  haul  tig  main  * 
and  fore-tiip  bowlines,  hanl  laut  ibe  wealhcr  bnici-s,  and  topt&c^ril- 
sail  yard. 

S.  liorf  do  you  veer,  or  wear  a  ship,  with  all  her  smIs  soU 
A.  I  would  haul  the  miiten  up,  iind  the  mizeii  slay-tail  down,  or  bnu\ 
it  wp,  hard  a  weather  tile  hclni,  shiver  the  migen  top-roil,  let  go  ibi- 
main  and  main-top  hotlines,  ea-scofl'  the  raain^bect,  the  lee  mainliracr, 
and  raunU  in  the  wrather  brace.  U'hcn  the  wind  is  Kb^I  tlir  brnn* 
Mise  the  main  trick ;  when  the  wind  is  eft,  square  the  head  yank,  and 
get  the  other  lackv  on  board  ;  haul  all  the  sheets,  ^hift  tlic  jih  anil  Itay- 
sait  sheets  over  the  stays,  and  as  she  comes  to,  haul  the  mi»ii  uuit  faotbt 
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It  the  re«f-Uckl^  haul  in  the  weaihei-Lracc,  sicady  the  lee-lrace, 

lul  taui  till' lop-«ail  lialyurii^:  tend  thr- pcuph  up  to  hand  lht<  sail, 
'tieu  up,  It^'iore  ihty  gu  «n  thf  yard,  I'll  clup  the  rolliug  lackle  on 
)  Aeftdy  it,  anil  a  piece  i>f  canvass  nhivast  of  th«  Ice  top-mast  bhruuds 
Etei  ihe  iiail  is  handeif,  (all  ihu  inp  sail's  should  be  ufccn  in-chc  lamv 
sy)  ;  after  that,  it'  !ii(uiilly,  mku  in  iho  main  to|i-siiil,  a,tid  then  the  ^ip 
;  under  her  cour»«s. 

S.  Hon  would  you  recr  ashipundor  her  cnuRcst 

A.  I  would  haul  the  mizcti  and  n];iin-sail  up.  aiid  down  micou 
ay-Hiii,  sf^uurc  ihr  aiur  yscdt,  hand  a  weather  the-  helm,  maa  the 
cather  fore-brace,  and  rasv  ofl'  thi^  lee-brace  aud  foiv  howline ;  ease 
f  the  foTC-tuck,   uiiil    haul   i>ii  bosrd    the   other ;  keep   her   luge, 

room,  until  I  get  iljc  t«ck  #»  buanl  nod  liclayjt:  iheu  lull  up  lo  the 
iud,  haul  aft  the  tore-sheet  (iiiil  brace  up  the  liirc-yarH,  set  the  aflcT- 
ili,  aboard  muuitack,  afl  the  main  sheet,  brace  till  up,  and  haul  the 
Dvrlioes;  when  roy  saib  are  trimmed,  ihilt  Ihe  rolling  t4rkles  oil  the 
p-uil  yards. 

flL^upposeyuu  are  lyina  loins  hard  pile  of  wind,  under. a  real* 
■iihkII,  you  wiini  the  ship's  head  on  the  other  tiick;  how  will  you 
jer  in  a  f>reut  sea  }  1 1 

A.  I  will  walch  her  ftillinf;  off,  ami  put  the  helm  a-wcttthrti,  *hen 
te  iloiv,  I'toe  »ll  tlie  miun  shMt ;  if  that  u-ill  not  do,  I'll  mon  the  foni- 
trouds,  and  gel  tarpsuliin  and  bainmocks  ot  Epuiic  cottvu^s  up,  and 
irradib.  If  thuc  will  noc  ito,  I  will  hiuii  uli  the  mnin  sheet,  and  put 
K  helm  n-lec,  then  send  bauds  iiuE  to  the  april-Mil  ymd  »ith  hanr- 
ecfcs  and  gaftkii?  tij  slop  Iho  spi'ii-«ii  (called  balancing)  uitjiinthe 
e  clrw-lino;  bltiL-k  mid  looic  ihelef  j'ard-arin,  then  haul  aft  the  shi'et, 
ap  the  h«<ni  har.l  a-weiither,  rti*e  otf  the  muin  sheet,  roiuid  in  tlut 
nthvr-bmctvgiL.'h'-'''  ^tt  tiio  other  sheet,  huol  the  muin  (uck  on  hoand ; 
heaiiht!  is  before  the  wind,  square  the  s>pri[>sail  yurd,  clue  the  suit  up 
id  lurl  it;  cnsr  the  belm  down  a-lee,  brace  the  yards  up,  ha«l  tll^ 
Oin  iriiEtet  uir,  bowse  the  huwline  up,  lu^i  tiie  helni  three  |parts  a-leo, 
Id  she  will  Iny  to  as  befi)!^. 

iS.  buppose  »l)c  will  n>jl  veer  nftcr  ull  you  have  done  ? 

j1.  1  wUI  leise  thegoose-wjnga  of  the  tore-sail;  if  that  will  not  do, 
Hboforc-wiilandveer  her  under  her  courses,  or  hitui  the  moin-antl  U(ni 
'  hy  hauling  the  [uaiii-saij  up  and  furling  it  she  does  not  veer,  l..»;uc 
iwo  the  mizeii  yard ;  if  that  will  not  ilu,  lower  down  the  eri»^ack 
ird  and  mitien  lop-masl ;  if  that  will  not  do,  cut  away  the  ii)ii!cr>-iiiiu{. 
,9i.  How  do  you  cast  a  ship,  when  inlcudiug  lo  get  under  nay  i    . 

jt  If  tain  tocu-it  hurloiita.rboard,  1  would  haul  in  tiiyUrbourd  Ura«M 
rwiird,and  letmyAlh^ryurdalay  sifuure:  I  may  IioikI  the  tore  top uuut 
ly-uul,  and  keep  the  shM-t  to  windward  lo  lii'l|i  her.   If  I  hB)  lo  cast  her 

port,  I  would  lianl  in  the  contwry  brncei,  wltcii  cait,  ill  llw  head 
iniuid  bmce  up  s»  circunislaocea  require.  X.  iJ.  If  a  Jiip  it  wind- 
id«,  ajBoon  a?  the  anchor  idri^ht  up  iind-down,  put  the  helm  ihc  wdy 
m  would  huve  her  catl.  wttinii  in  lli''  hiimc  bruees  iibiilt,,  and  th* 
luiQuy  forward  1  but  if  Jk'  h  iiili«-[iide,  the  helm  niiitl  he  put.liic 
lutrary  wAy  to  which  you  would  have  her  cast,  and  «el  in  die  brafea 
iward ;  winch  <^ver  wuy  the  hcliu  is,  ihc  \u~Acat  ubafl  inii«t  tia  th( 

3.  It  blowi  hard.  «i>iJ  vou  split  your  linwaii\J 

^.    f  ,.a„l,l  I,  ,  ,T,>  il,^  l'. i,.,.     l.V,,i  ;„  ,1 ,...i\-..----',.,aii-. -j.w'i  Vy-SWt 
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le  n*eathrr-thei  t,  I't  liy  lUc  clue-linra  and  bunt-liiips,  unlieud  ihc  uil, 
Mid  anollier;  tlii:u  I'ilhci  furl  or  set  it,  as  circamsunces  r^ijuire. 
Q.  You  art'  lyin^tu  in  aliaiil  gak-  of  wind,  and  »|)lit  your  mnia>tatlf 
A.     I  will  haul  it  up  carefully,  unbend  tliu  tAil,  ttnd  bund  unoilicr,  |pt 

1  board  the  nmin  tack,  and  haul  afl  titr  sheet  i  when  ihc  »ail  is  Kt, 
:t  a  tackle  on  the  ivuathpr-kH'cb  to  »cCtirc  ihv  liick,  and  s  preveater 
iei:t :  but  in  unM  ships  thiry  get  tbc  lee  taclf  uft  for  a  pri.-veai«r  ■bvct 

Q.  Suppose  you  are  on  a  wind,  and  lei  the  ahtp  conic  up  in  llw  wind, 
id  are  ail  aback,  what  will  you  do? 

A.  I  will  box  her  olT,  and  suppose  she  will  not  bnx  ot)',  I  will  fawil  thv 
iaenup,  let  go  the  main  and  main-tnpboiv-itnt.ii,  ihclee  nain  niul  nftilt* 
p-iail  braces,  and  lay  all  square  abaft,  put  the  lulin  tu  IrewArdt  if  the 
IS  stern-way,  when  the  wind  is  abaft  tW  licain  tliift  the  helm  ;  wmI,  as 
egctsheadrway,  hmil  in  a.  little  of  the  sftpr-braccE,  hnul  ihciDiwDout, 
ace  up  sharp  abaft  and  haul  the  bow-lines;  and  iji^n  1  am  un  titv  tame 
ck  as  befoR-. 

Q.  Suppose  you  arc  on  a  wind,  close  upon  the  tandf  and  ftau^ingon 
ustrunun  shore,  ami  yju  can  clear  the  Und  on  theuihut  l«rk  ;  but  il 
Dws  bard  and  a  head  swell,  that  !ibe  will  not  ttay:  aud  «liuukl  foa 
er  you  would  be  on  slintf,  how  would  you  get  upon  the  olh«[  tack  t 
A.  J  would  club-haul  her;  this  is  done  by  putting  (htt  helm  «*l«<i,aiMl 
:iing  go  the  lee-anclior,  and  bringing  her  hiad  up  to  wind  t  tben  cat 
e  cable  and  haul  about  the  afier-Bailsg  and  when  ibey  arc  full  bmc« 
out  the  hL'ad-iiails,  haul  un  board  the  fore-lack,  and  btace  opihcotlicT 

'y- 

Q.  If  by  accident  yunr  ship  is  brought  by  ihrlir,  wlint  woaMyoailar 
A.yNhen  a  ship  is  bronglit  by  the  Tec,  it  is  commonly  occauooed  liy 
arge  seH-,tand  by  ihemgleotof  thchelin'tmRn.  Wheiilbewindulwntir 
rce  points  on  the  quarlcr,  the  ship  taking  a  lurch  briti^  tlir  wjwl  mti 
i;  other  side,  and  lays  the  sails  all  dead  la  ilu-  nia»l ;  u  tlkr  yardd  an 
seed  up,  she  then  having;  little  way,nnd  ibe  helm  bfing  of  littli<  brrvice* 
would  iherefure  braceabout  the  hcad-saiU  the  ntherway,and  Itt^p  ibc 
iin-lcip-«ail  shivering  i  when  she  gathers  way,  Hiid  bring!)  tlio  windsft 
sin,  raise  the  fore-lack  and  square  tbc  head-Mil*  i  trim  tkv  nilft-atttev 
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md  cable  of  tlic  hnt  bower ;  bcinj;  all  clear,  I'll  set  my  forptajl  snd  I 
t  in  fur  thi'  tiouni),  aTid  whcit  lam  mar ihe place  [  inteiul  ui  iinclior 
I'll  mail  (Ko  fare  clue  gariwli.  and  suud  by  to  luwui-  ibt-  ^srds  and 
U :  being  rciicly,  luwer  away,  bftul  tfav  fore-sail  cluM  up,  iiitl  furl 
i  Portland,  clap  rulUiig  cacklm  un  Uw  lower  yards,  aiid  herl  ro|Ki  on 
tbe  n>{>-n)iL3ts ;  having  the  mark*  on  tu  anchor,  streain  the  bust  briwei 
buo^,  end  sre  thai  it  goes  cU'ar  of  thf^  ship,  and  whi^n  I  inieiMl  to  bring 
up,  put  the  hHm  da<vii,  aiid  haul  ibe  niiiiHi  out,  tlu!!)  lat  ^o  tlir  anchor 
«iid  veer  a\*»y  at  least  one  and  a  halt' cable  before  1  ctiet;kher ;  sliauld  ilia 
khip  drive  wiib  two  cabk'Soui,  uti  tliebest  bower, &! renin  the  ^inall  btnr(Tr> 
buoy  mkI  let  g»  the  anchor,  which  will  allow  nii-  to  veer  a  cabin  on  the 
■inall  bower ;  this  will  btini;  faer  up  it'  it  blows  ever  fro  b^rd,  utid  [  have 
atiU  thu  sheet  anchor  M  stand  by  ;  when  1  have  brought  ufi,  anddnublc- 
bitted  tad  siogipered  the  cables  ill  get  the  lup-stnl  yanlfi  lure  and  aft  in  the 
tops,  and  make  tli^^bip  a»  biiu^  abpnbsibk-;  oaiiuuii  us  the  gii)<^  is  fiver, 
gM  the  anchors  up  end  inuurpnipeTly.  The  best  method  isiu  u'llinidiho 
•mail  bower  buoy-rupe  from  th<;  aiicbar,  it  bciug  liable  to  get  foul  ut'  the 
b«tt  bowrr  cable,  by  the  buoy  going  ovur  and  over  again  ut  tiic  said 
vabk^  which  has  U-^nolirn  the  case.  A'.  £.  incoming  frtmi  the  wuM>vaid 
ttitba  herd  galent  wind,  uiiil  bound  iniu  the  Downs,  taJke  ihc^iaiar  method, 
it.  Suppose  you  un-  o\\  u,  lee  sbure,  and  bad  neitbt^  looiii  to  vci-r  ot 
•lay,  iior  any  iLncli'inng  ground,  bow  woald  you  put  liic  ship's  head 
round  the  olhtr  way  ! 

A,  I  would  put  ray  helm  hard  a-lee ;  when  libe  comes  head  lo  wind, 
n  lacks  directly,  make  a  run  with  my  weailn't  brttt's 
Ipd  lay  all  aback  at  once,  then  haul  forward  my  lee-tacks  and  Uiw-linr<) 
'  'hr  as  I  can.  [hat  the  ship  may  lull  ruuiid'oii  her  heel,  and  when  th(t 
iri-sail  brp}M  ii>  shiver,  1  would  haul  it  up,  hll  my  head  sails,  and 
1  the  helm  hard  a-i*eii(h<r ;  when  the  wind  conies  on  llw  other 
inner,  haul  on  board  the  n<ain  tack,  anil  bnay.  her  close  to  ihe  wind. 
'  Q.  Suppose  II  blow»hiiril,yourannotcar(yyourcourses,iii^itcoraing 
I,  and  it  is  likely  to  blow  harder,  what  will  you  titil 

',  I  will  haul  the  fore-Mil  up  and  furl  it,  balance  the  miA'n.  haul  it 
X  to  keep  hct  to>  then  haul  tip  the  wealhcr  main  clup-f^aniet  and  buiit- 
Ihen  the  lee  clue-j^rnei  bunt-liiwt  tuid  Icech-lim.'n,  sijuare  the 
I,  and  get  strops  round  (he  must  nbovc  the  booms  lo  hook  the  yard 
o  fur  rolling  tackles  iben  n-ct  ;^<;  sail ;  wbcu  reefed,  haul  on 
d  ihe  tack,  get  aft  the  sheet  handsomely,  tend  the  braces,  bowse  up 
e  bow-line,  and  haul  op  Ihc  miien. 

a.  You  are  ju»i  abreast  of  Portlnnd,  coinin;- np  Channel,  the  wind 
s  taken  you  back  ;  you  have  all  sails  fut,  and  yuu  have  iio  linie  in 
in,  for  you  will  be  on  shore  or  in  llie  Itacc  ptcscnily,  huw 
II  you  uroceed  f 
'.  If  she  has  head-way.  1  will  put  ihe  helm  a-purt,  let  go  the  for«  sheet 
rl  larboard  braces  f  as  soon  as  the  aft4.-r-sxils  shiver,  haul  down  all  the 
diling-tails  I  if  it  blows  fresh  take  in  t»p-<;uliant  sails,  brace  up  the 
r-yard» ;  when  full,  brace  up  turward,  und  haul  on  boatrt  ihe  fore- 
,  trim  all  sharp,  and  Imul  Ihe  bow-lincs,  and  then  huul  taut  iho 
her- braces. 

'..  SuppOkC  you  arc  torningovi-i  the  Flats  with  yourtoisi-iJiitewniWT^- 
I,  you  endeavour  tu  put  aiK>uE,  but  she  wiU  iiol  V.it.'j,  l\t<cie\^  bsoxA 
wiibifi  a  aibU-'t  tength  of  you  ■  what  wilV  you  do  1 
Il^eBwaU  abwk,  when  »he  hai  paiil  ™.-V\  ufl,  *h»S\  t\\e  \.':\i--.  •. 
'rf->ailt  and  ibmr  tlse  BtWr-*wVs  i  t>^' 


8.  VounreiiiagiiU-ot'wind.aiidsptir^ouf  fbrc-conrsr,«Uat  wilt  Tu« 
do?  ■ 

A.  I'll  man  ilie  ivuaihcr  fore  clue-giiriict,  bunt-lim-s  awl  lecdi-linn, 
ease  off  the  lure-lack,  ntid  ^^■lu^l  dued  up,  man  Uii'  U<  cluc-ganict  nnd  liaol 
it  cIqsp  up  J  ift  g(i  tliL'  le»fcbracc  i  whvn  I  Ici  g©  the  iheel  and  lamrc  dw 
yiird,  KhuI  ibui  ihc  liii!>aD(l  braces,  Hnd  hands  m  un betid  ibuMul ;  wtica 
iiiKiilier  is  bt-ni,  :tri:)  1  wflni  Id  tei  it.  1  uill  hunl  on  bonrd  tin-  I'one-tiudq 
ftnil  ItAul  uft  the  iDri'-i-bcct,  bruci'  ihc  >':iril  up  und  b«ut  thi-  bun-Iinr. 

3.  It  blows  hurd,  &nd  you  want  to  rcc'f  yuur  courxcs,  bnw  would  you 
proceed  i 

A.  1  will  let  go  tlie  top-^all  ^bccts  and  lirts,  mnn  ihr  dowii-baul 
tiickles,  liiwor  ai\fty  ihe  jters,  let  go  the  bow-lines  amJ  clue  ttir  Mib  up. 
niun<lm[hi-weuitii'r-bracei,!)U]ltuutthelil'is,lira<:r>,anclri>lIi[igiaeUB] 
then  send  li»nds  up  to  lecf  tliG  iituls ;  wlivnl  want  to  k«i  tliunf  it-irilt 
prod'fd  inlli  iht  s:ij!h  as  befiire.  •  „ 

ii.  Sii|i]iuse  it  blijws  bard,  tit  S.  W.  and  you  1119  Uitivu  tront  jrom 
■ntliois  Ml  the  Dtiwiis,  wbai  would  you  do  ?  ■■    <  V  ..ti 

A.  I  iMiuld  strcT  for  tlic  Gnll-irttGajni  nhich  I  ihall  know  In-bniog 
the  tipgicr  Light  on  the  South  ForHaiid  to  bi^ar  S,  W.  by  S.;  meaWOxi 
away  bpiwrrn  the  N.  E.  and  N,  £.  by  N.  which  will  carry  rao  bct«Mn 
t}ic-  13riikc  and  the  Goodwin  Suods,.  kerpiug  tu  the  Guodwin  ia  lune  ur 
ten  fathuin,  and  tc  tbo  Brake  ia  wrtuti  ur  ux. 

a.  You  si't-  standing  on  a  wind  with  uU  yuur  tails  set ;  your  enemy 
it iii.Mgiit,  standing  towards yuu,' how  doyotidcRryiiuiiahiprur actlunf 

A.  I  nill  call  all  hands  to  c|uartcrs  U]i  hiirainocks,  the  qiULiiCf 
mnsfcn  to  stou-  tbrm  in  iho  netting,  and  mi  the  gniig-wjiy ;  gut  the  Ia|^ 


YolitfG  na. 
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•t  ibe  jib  ami  slfty-»ils,  k«q> 
II  direclly  to  windwarJ, 


"  A.  BfiCftUse  rh-  mail  will  go  a-4tern  clenr  of  tli«  nhldor,  and  prevorfl 
U  ila.mB«irig  tli«  ship. 
U.  You  are  grting  Urge  and  »»  a  ship  )»  th<;  wind'*  eye,  Low  will  yoa 

A.  Iivill  tumoU  liaiuUiip.  get  my  lacks') 
anil  htiul  Mt't  thr  shfcts ;  hniil  Hip  iKiwlinF: 
.her  lull,  Blid  hv  nmkiiig  ihort  lioarcU  t 
' .  tvhich  will'  ptwvcfnl  hnr  |iuliing  away  large. 

d.  Soppo«^you*eru  tii  curry  nway  your  bowsptil.  what  would  you  (lof 
A.  I  wowW  imtupdiulcly  vrcr  abip,  and  ket'p  her  bel'ore  ilic  wind  ;  and 

,  Then,  for  rhc-socurity  »f  thp  rorc-inuil,  I  would  tarry  forward  the  f-iw- 

l'  runners  itnd  mcklc«,  and  bowse  ihoin  ivrll  uut,  till  1  can  got  a  hawji-r  or 

^cufncicnt  rop«,  and  clinch  it  round  the  masi-licad,  and  secure  it  lu  ilia.  ' 

bit«  of  ihe  foivcasllc  m'  the  cnt-Iicads ;  ihcn  take  ihe  licsl  spar  I  liav« 

and  mako  a  jury  Ufiwuprii  of  it. 

•S.  Having  a  fair  wii\d,  how  will  you  wt  your  fort-top-masl  studding 
sail  on  tlie  larboard  sido  ? 

A.  First  hau)  taut  tin?  Iruas  tacklm,  and  bowse  ihe  fore-yaid  clo^c  to; 
then  haul  l4tut  the  larboard  fnre-lift,  and  alarboaid  f»re^p-sail  clue- 
;  on  hoard  his  luiijesiy's  ships  the  top  hnnoiis  ore  on  iho  top-snil 
f '  yurds  to  krcp  them  Eqiiaro  when  studding-sails  an'set(lhv  t»p-sail^  lif», 
Knd  cluF-lines  not  thonghtof):  the  furc-lop  men  down  on  ihtt  tonwyard, 
sndrigoutthelnrbo.vdstudding-sail  boom.  lirKtstnditiijduwnlhesiudd- 
tng-sftil  lack  and  ftuttT halyards;  upio  thy  fore-top-saillarboai-dynrd -arm, 
and  recv^  the  hulynrds,  send  thrin  down  ami  l>end  thna  ;  the  tack  being 
bi-iit  and  all  ready,  inaji  tbo  halyaids  and  hoist  away,  liaiil  out  Ihe  tack* 
&c.  If  ibc  wind  is  on  the  bi'atn  or  tiuarlcring,  set  it  abaft  the  top->ut ; 
if  right  af),  Ijatbre  the  t«)p-«8il,  (which  is  done  by  a  mao  itanding  on  lliu 
fure  yard-arm,  with  liio  leach  of  ihe  studding-sail  in  hii.  handi). 

e.  Suppose  you  are  in  an  engagement,  and  your  niBin-top-ina»l  »tay 
ii  shot  away,  hew  will  you  securt"  your  masi  ? 

A.  I  will  iL-iid  ni^  shifting  hatk-stny  fonvard  by  the  main-lop-m^ist 
•tay-sail  halyards,  and  ruevc it  throujih-a  block  nbolt  Ibt- foiv-uiust  liear), 
1iow*e  it  taut,  and  that  will  sioufc  the  inaal. 

:S.  Your  ship  Comf>  tu  ngaiitsl  her  ht-lm,  what  will  you  du? 

A,  I  will  haul  my  miaeii  Up,  aad  shiver  tin-  al'tri-^ails. 

fi.  She  comesao  yet,*lt' she  stays  she  will  bRun  board  joineolhurstiip? 

A.  I'll  let  no  th(T  k-i-  tare  and  fure-top-sail  braces,  caUc  ihe  A>i'>'  tnuk 
and  let  50  ilir  Ikiw-Imii-s,  haul  in  (he  weather  braces,  and  box  her  off. 

a.  How  do  you  uplice  your  cabl.-s  F 

jL  I  will  put  the-  wh'tle  stfimds  of  the  best  or  small  bower  oMn 
twice  ntrh  way,  and  p'-inti-ncb  strand  with  a  tail  «I  three  futhonis  each  i 
then  sdira  them  wiil>  ^uarlir  nnd  end  seizing  to  malie  ifieui  lie  «nni:, 
which  i*  lh<-  reiidic-l  \i»y  for  clearing  the  hawse,  lh»y  beine  *oou 
tplieed  and  un^plitpd  win  n  pointed. 

"<.  Hiiw  would  >ou  mail  ih<-  lea>l-liiie f 

r.  Blnrk  leuth.  r  ut  I'  and  5  f:ilhaRi&,  white  at  5,  red  at  7.  blaek  at 
white  ni  t%,  {i.w\v  niimeii  use  black  at  10  nnd  ii)  whiit-  at  ii  d* 
at  5,  red  nt  17  as  at  7.  t"'o  koms  ut  30  fatliomi,  anil  su  en,  an  .iddi- 
ttnnu)  knotate^ery  10  fulboms,  wtlb  a  single  knot  lt<tw-.-ea  vi%>^yx  VA 
fatlionw  to  mark  tiit  line  at  every  5  falKuni's.  .     , 

a    V„„«„......  ,1 ,  ,..,1,,.  ;i..,.l,  t,,rr,   >,„,-.^,\  Vn 

)t  iniiiii-fnil  '■ 
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il  ii  n  f(ir»-»ai1 :  if  it  is  marlrd  sbKl't  the  fool  ropo,  it  Is  k  mnn-Mit :  it 
bclore,  il  it  »  Ibri^wl :  if  a  iiiain-fnp-stiil,  j(  lias  tour  bow-liiw  ci'iui;lc«, 
if  a  lore  lup-iuil  but  three ;  all  lop-saiU  urn  nutrlod  lu  the  td|X\  bi-cuuba 

lh«  flOt  l'll|IC  is  SITVI'<1. 

9.  Tkc  shi'fin  are  aloiig  *idi',  how  do  you  get  ihrtn  in  I 

A  I'ltr-bucliit  them  in  with  ihcir  heads  aft  an  the  pixip,  ond  gm  th» 
fore  and  mnin  fiinnifrs  on  ihem  for  guys ;  liiili  on  two  four-fold  blucks. 
rtfvn  till'  in asiing- falls,  gpt  i-iri  lines  un  thu  liend  of  tli#  shi-ere  lo  tU'itdy 
llie  raast-lieMd,  \>*ii  \ict\  t)i>>liiiig»  on  llic  shecN,  with  good  OHk  plunks 
UnJiT  ihoin.  to  uaiisport  llieni  tufwurd  on  ;  lash  one  of  the  fuuMulil 
blocks  (orwafd  to  th^-  »lcm,  and  brinjt  'he  full  to  tlic  capstan  ;  heave  Ih* 
•hTOtshijbuuough:  when  done,  I'll  take  forward  two  runners  and  tacklen 
tci  aMist  the  kht'vrt,  take  the  miien-mast  fim  in.  ihfn  raist  tho  shrcrK 
ert'ct,  take  in  the  msin-inMt,  bowse  the  heels  of  the  ihccrs  forward,  nnd 
kwp  ihi-m  upright  to  take  in  tlic  fori'maM, 

a.  How  do  >'uu  rijit  a  lowi-r  must  f 

A.  I  will  laih  on  the  gi n- 1 im^ blocks,  put  on  lite  boUlers,  parcel  anil 
Iitr  ihciti,  put  over  the  runnfr  and  larhle^pcndanis,  then  the  loremoit  of 
the  Kiarboiird-fhrouds,  then  the  lurboard,  and  to  on  ;  then  the  stay  and 
ipdn^  >lay>  scur  in  the  dead  eyei  for  ihc  shiuuds.  uiid  the  iians  tor  ihp 
stay,  t<ce\e  the  lanyards,  «et  up  the  rii^iiing,  gel  llie  top  over  head,  and 
bidl  it,  rati'e  down  the  shrouds,  uud  teitv  on  the  cnt-barpin-legs,  hook 
the  fuiUick  dhrouds  and  blith  lhi<m,  seize  dawn  the  cnd«,  lash  the  bang- 
ing jtcr  h\Qckb  under  tlic  top,  with  the  strops  undtr  the  slayt,  l«ul  up 
and  huh  to  ibc  mat't-hLad,  g^l  the  cup  into  the  top  for  tho  bead  uf  th« 
tup-mutt,  and  lu!>h  the  blocks  tm  fur  the  mam  lil^l. 

JB.  How  do  you  gcl.a  lop  and  cup  over  ? 

A.  Makefa«tagir[-liiiebloEk.  ouuach  side  of  the  mast<iicad,  reeve  the 
girt-jines,  and  pass  ihum  under  the  lop,  and  make  tlicm  fast  to  the  after* 
pan  of  the  top,  stupibein  u>  the  bolt  hohi^  in  the  middle  and  fwre-par t  of 
the  top,  then  Kway  nway :  wheu  bi<;h  eituugh,  cut  the  upper  alops,  Imving 
aj;uvonihcaflcr|iart  ol'the  lop-brira.  and  the  top  will  fall  over  the  ntasl. 
hvati,  then  lower  away,  and  put  il  In  its  birth,  haul  upon  the  guy  and  boll 
it,  lay  the  Caip  steady  uver  llie  truuei-tnt'S  for  the  lop-mast  head,  to  re- 
ceive il;  when  the  top-niiut>hvadis  tliruugh  it,  liuhlliecap  to  thit  tti]i-nia»t 
till  high  i-n»ugh,  then  place  the  cap  on  the  matt-head,  itnd  diirc  it  down, 

St.  Unwdo  you  rig  a  ninin-top-mnstf  ^ 

A.  1  will  tar  the  luast-heud,  i;et  the  crosvtreet  over,  fix  the  lottcn 
and  i>aro-l  then),  put  over  bunon-pendanis,  ihenlhc shrouds,  and  back- 
Hlayi,  proper  and  spring-stay,  and  cap,  sway  up  the  mast  and  Cdii,  Mixe 
in  ihr  dead  lyosi  at.iy  the  inasd  aet  up  the  sbiijuiU,  rattle  thtiu  down, 
lokh  the  bullock-blocks  lo  the  mast-head. 

fl.  How  do  you  vg  M  tnp-^lluni-maai  i  . 

A.  1  will  (eiid  down  the  liip-rupe,  reeve  it  through  the  she4#4ioIe, 
andmnke  it  &ist  round  the  hounds  of  ibeimut,  and  standing  part.of  llie 
rope,  having  enough  end  to  make  fast  to  tlte  cap  lor  duuhliag.  put  on  a 
wiring  nbiiul  ball  way  up.  wkich  done,  Kway  nniiv  ;  when  tbe  bead  is 
titrt'Ogh  the  cnp,  muke  tiut  the  spare  end  or  standing  part  of  tbe  imp- 
iop«  to  thir  cap,  cut  the  seizing,  clap  on  iht^grmumett  tlien  thvthroodt, 
l«<-kiliiys  and  stay,  tiway  up  the  inant,  fid  il,  and  >el  tlie  figging  uj>. 
:ef.  How  do  jou  [ig  a  bowsptit  i 

^.  I  wiU  Unh  ihp  colWi  iot  lottsU^,  'iMt  \.nV*\w)*  wA  Wwi^rit 
fcfin  u,f.,  (I,fi,  lilt!  collar  for  \hr  »v1^.BC:«■^av'.'.Vl\^W>»^nd».\(M  iiftV!«»., 
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d.  How  do  you  rig  a  jib-boom  ? 

A.  I  will  put  over  the  traveller,  horses,  and  guys,  the  top-gallant  stay- 
block,  and  lasti  on  the  blocks  for  the  top-gallant  bowline  and  jib ; 
down-haul  block  to  the  traveller. 

d.  How  do  you  rig  a  lower  yard  ? 

A,  I  will  get  the  yard  athwart  the  gunwale,  lash  the  jeers,  clue-gar- 
nets, bunt-lines,  leach-lines,  and  slab- line  blocks,  then  put  over  the 
yard-arms  the  horses  brace,  pendants,  the  yard  tackle  pendants,  then 
the  top-sail  sheet  and  lift  blocks,  reeve  the  jeers,  braces,  lifis,  and  yard-, 
tackle  falls,  truss  parels,  sway  the  yard  up,  haul  all  taut,  and  belay. 

H.  How  do  you  rig  a  fore-top-sail-yj^rd  ? 

A*  I  will  reeve  a  hawser  for  a  top-rope,  through  the  bullock- block, 
and  send  it  down,  and  having  put  over  the  horses,  make  the  top  rope 
fast  to  the  middle  of  the  yard,  stopping  it  to  the  yard-arm,  sway  it 
above  the  top,  piit  over  the  brace  pendants  and  lift  blocks,  reeve  the 
lifts  and  braces,  cut  the  yard-arm  seizing,  and  cross  the  yard,  lash  the 
tye,  bunt-line,  and  clue-line  block,  reeve  the  tye  and  halyards,  sway  it 
up  above  the  cap,  and  parel  it,  reeve  the  clue-lines,  bunt-lines,  and 
reef-tackles. 

St.  How  do  you  rig  a  top-gallant  yard  ? 

A,  I  will  seize  the  clue-line-blocks  on,  put  the  horses  over  the  yard- 
arms,  sway  it  up  on  the  cap,  and  rig  the  yard-arms,  by  putting  on  the 
brace-pendants  and  lifts,  th^n  cross  the  yard  and  parel  it. 

&.  You  have  lost  your  rudder  at  sea,  what  method  will  you  take  te 
steer  the  ship  ? 

A,  I  will  take  a  large  spar,  or  part  of  a  top-roast,  and  cut  it  flat  in 
the  form  of  a  stern-post,  bore  holes  at  proper  distances  in  that  part 
which  is  to  be  the  fore  part  of  the  preventer,  or  additional  stern-post, 
then  take  the  thickest  plank  I  have  on  board,  and  make  it  as  near  as  I 
can  into  the  form  of  a  rudder,  bore  holes  at  proper  distances  in  the 
fore  part  of  it,  and  in  the  after-part  of  the  preventer  stern-post  to  cor- 
respond with  each  other;  and  reeve  ropcgrommcts  through  those  holes 
in  the  rudder  and  after-part  of  the  stern-post,  for  the  rudder  to  play 
upon. 

Through  the  preventer  stern-post  reeve  guys,  and  at  the  fore  part  of 
them  fix  tackles,  and  then  put  the  machine  over-board ;  when  1  get  it 
in  proper  position,  or  in  a  line  with  the  ship's  stern-post,  lash  the  upper 
part  of  the  preventer-post  to  the  upper  part  of  the  ship's  stern-post,  then 
hook  tackles  at  or  near  the  main  chains,  and  bowse  taut  on  the  guys  to 
confine!  it  to  the  lower  part  of  the  stern-post ; — having  holes  bored 
through  the  preventer  and  proper  stern-post,  I  will  run  an  iron  bolt 
through  both,  taking  care  not  to  tough  the  rudder,  which  will  prevent 
the  false  stern-post  from  rising  up  or  falling  down. 

By  the  guys  on  the  after-part  of  the  rudder,  and  tackles  fixed  to 
them,  ^«ay  steer  the  ship.  I  must  take  care  to  bowse  taut  the  tackled 
on  the  {^Tenter  stern-post  to  keep  it  close  to  the  proper  stern-post. 

St,  Your  ship  is  leaky,  you  cannot  keep  her  free  by  the  pumps,  what 
will  yoa  da? 

A.  I  will  take  a  spare  top-sail,  or  some  other  sail,  and  spread  it  upon 
the  deck,coYer  it  all  over  with  oakum,  and  bind  it  to  the  top-sail  with  a 
needle  and  twine  in  several  places,  to  keep  it  fast  to  the  sail,  then  take 
a  hawser  and  cut  it  into  proper  lengths  to  go  under  the  ship's  bottom, 
and  come  ia  over  the  gunnel,  put  these  hawsers  a.bo\A  ^oxvc  ^^^x.  ^vix»x\\. 
under  the  sail,  utd  make  them  faa^  vi%,'tVie\t  m\4(V\%  xx^A^da  \si\^^^  ^^ 

■  4i  ■       a  ^ 
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the  sailF,  and  each  leach,  beginning  at  ihu  head  and  leartng  off  at  tli* 
clues: — Thrn  put  ihe  sail  ov«r-1ioard,  k(.-<^pLiig  the  nnkuRi  «i(l«  lo  tlie 
ship's  bottom,  and  haul  up  the  ends  of  ihe  hawsprs  on  the  niher  nde  br 
a  hauling  liae  which  1  huve  swept  th«  ship  with,  Miiii)benn)t  each  em 
fore  anH  all ;  then  enat  away  on  ibe  haivscr'*  ewd*  un  that  liiJe  I  -li«»r 
put  the  sail  nver,  and  keep  haulina  at  the  same  time  on  the  h»w*er|« 
ends  on  the  opposite  side.  When  the  sail  is  proprrly  dinvn,  which  b 
known  by  marking  the  hawsei-j  I  will  tboii  clap  on  tackles  and  lionm 
all  taut,  keeping!  the  sail  close  to  the  ship'D  bottom,  the  oukun  will  h* 
drawn  in,  and  stop  the  leak.  The  sail  may  he  covered  *ilh  dunp,  0( 
any  filth  1  have  on  board,  which  will  be  dniwn  in  and  «top  the  leak. 

■■S.  fjappose  thi.-  wind  northerly,  and  yo>i  arc  in  a  «hip'«  hawse  in  llie 
Downs,  what  woulil  vou  do  ? 

j1.  1  would  wnit  until  the  ship  tends  to  windward,  and  heare  up  my 
anchor  as  she  is  lending. 

fi.  How  would  you  work  a  ship  out  of  the  Downs  wild  the  wind 
southerly  ? 

A.  I  would  Etand  to  the  Goodwins  and  in  10  or  1 1  falbonu,  it  tmof 
steep  to ;   and  to  the  shore  in  6  faihoms  water. 

S.  h  there  any  danger  in  going  out  of  the  Downs? 

A.  Yes ;  between  Deal  anfl  Walmer  Castle  there  aw  shotla  newr  lli« 
shore,  not  having  more  than  16  or  17  fei-t  of  water  on  them  at  *pT*»g 
tides  ;  as  I  draw  towards  the  Foreland,  I  would  stand  in  tUon,  <•  1" 
or  g  fatiiom«,  and  off  to  the  South  Sand-head,  Upper  Deal  uii  Wat* 
mer  Castles  in  one  will  lead  me  clear  off;  Deal  Church  betas  mfta 
with  Walmer  Caslle  about  a  ship's  length.  I  most  stand  out  li))  I  bnog 
the  lights  in  one,  then  f  am  clear  of  the  South  Sand-heail ;  an^  when 
Folkstone .  church  is  open  with  Hay  Clifls,  it  leadg  me  clear.     J  buM 
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Ir  9.  WhHt  is  the  course  trota  lh«  South  Foreland  to  Dungeuew,  and 
IwhM  are  the  dangers  ? 
:  Jt  Frnm  the  Aiutli  Foreland  to  Duiigeoesa,  the  true  course  is  S.  W. 
by  W.  \  W.  distance  '23  mile-:. 
The  Ripnips  lie  N.  K.  and  S.  W.  about  5  leagues  in  length ;  the  N.  E. 
itod  bears  from  lluver  Castle  S.  S.  £.  4  leagLCs,  from  Folkaione  :>.  £. 
by  a  Calais  steeple  biars  from  it  S^.  E.  and  Calais  CliQs  S.  8.  E.  '4 
letgaes,  the  S.  W.  end  bears  from  Duiigenesa  E.  S.  E.  4  leftgoes,  on  thp 
fi.  E.  pact  liiere  are  about  l.^  or  16  feet  at  low  water,  on  the  S.  W.  end 
4  or  5  fathomK ;  it  it  sierp  to  on  holh  sides,  having  20  and  22  fathom» 
^lose  to  it  To  the  weaiward  of  Folkslone,  there  is  a  ledge  of  rucks 
that  ruos  a  Isrge  ntlle  otF  the  shore.  I  would  come  no  nearer  in  than 
J  4  fiithoms. 

About  4  milea  E.  by  N.  from  Dungencss,  there  it  a  shoal  with  not 
^ore  than  1;^  feet  on  it,  which  1  shall  avoid  hy  keeping  lu  10  fathoms. 
a.  Where  will  you  anchor,  and  in  whW  depth  of  water,  uiiilec  Dua- 

A.  I  wonld  anchor  witli  the  NepsPoint  S,  \V.  byW.  the  Ijgbt-house 
'.  S.  W   atliM'iirt  Honincy  Town,  in  8,  9,  or  10  fathom  water. 
There  is  a  shoal  about  two  miles  to  the  westward  of  the  Ness,  with 
y  1 9  feet  on  tt  at.  low  spring  tides,  the  Ness  light  bears  from  it  N.  E. 
E.  12  hthonts  close  to. 

fl.  What  is  the  course  from  Dusgeness  to  Beachy-head,  and  what 
the  dangers  ! 

1.  W;i  S.  distance  a.boul  nine  leagoes. 

>fi'th«  highland  of  Farleigh  there  is  a  shoal  of  rocfcy  ground  with  I* 
OB  i),  and  lies  pretty  close  in.  In  the  chaooel  oti'  Dungeaess,  there 
2*  ftlboms,  and  olf  Beachy-head  from  2fi  to  30  fathoms ;  1  will,  W 
ffkick  weailitr,  l<eep  In  15  or '20  fathoms,  I'rom  the  Ness  to  Beach^ 
I  Jhead.  When  I  deepen  my  water,  haul  to  the  northward,  but  if  1  shoal 
h  d^  hliul  to  the  southward.  la  dear  weaftn-r  1  may  stacid  in  shore  un- 
T-'jIil  Beachy-hexd  bears  VV.  by  N.  and  nut  liave  less  than  10  tathoms  of 
•  water,  must  then  tack  to  avoid  Perasey  Shoal,  which  ties  about  twa 
I  jniiea  a|i*  the  shore,  with  I'emKy  Cburcb  hearing  N.  and  Beachv-liead 
1   W.  by  S.  I  *  feel  on  it. 

There  is  a  slioal  with  14  feet  on  it,  and  lies  with  Beachy-hcad  W. 
I  N.  13  miles ;  E.  by  S.  6  miles  from  Beachy-bead  is  the  Horse  of 
SVilling(«D,  a  small  shoal,  having  1 U  feet  on  it  at  low  water. 
>  B.  Being  i}ff  Beachy-head,  at  the  close  of  a  winter's  evening,  in  a 
pteofwind  at  N.  £.  bound  to  Spithend,  what  is  best  to  be  done? 

,  1  would  he  Id  with  my  «hip'«  head  to  the  N.  N.  W.  till  morning, 

Uten  she  will  dnve  about  a  ch;mnel  ('our:>e  at  the  raici  of  two  knou  «n 

r,  allowing  that  what  she  would  lose  in  the  ebb,  she  would  gain  in 

Tt^he  fkiod,  uml  be  iu  a  fair  way  in  the  morning;  1  would  come  no 

itiesrer  to  the  Owers  ilian  Is  or  '20  fathoms. 

S.  What  is  thi:  course  and  daujjcr^  between  Btachy-head  and  Dun- 

.  Th«  course  is  W.  by  N.  i  N.  distance  about  20  leagues. 
Tbe  dangers  are,  Owci^ ;  the  mark,  to  go  clear  olT  lh«  rust  part  rf 
"  f  Hill  in  one  with  Chitheiter  Church,  a 
e  to  the  eastward  of  Pegham  Church,  and  ihe^^naik  tu  clear  tho 
t  end,  i»  St.  Hook's  Hill  in  one  with  Chiche&ier  CliutcU,  tl»e^  \)ew 
a  Culver  CliiV  E.  S.  £.  }  S,  about  4  Icai^uea  ;  l^crt  is  a  Aontnti^UglA 
'    "  [  down  CUanov^,  it  \  ' 


1 


f^t-jasf^i  t 


L  Vce^, 
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RMe  W.  N.  W.  Northerty,  will  carry  ma  wiihout  ihtto,  I  will  eom«  n« 
iipnrer  la  them  in  thick  weatliei-  ihan  IS  or  20  fiiihninH. 

&.  \(i\s  vt  cnmiug  from  itie  wcsiward  uid  off  DunnsK,  what  would 

A.  I  wonld  steer  N.E.  keeping  Sandown  Castle  clear  of  CiilierClift". 
tteanns  W.  by  N.  then  !  nisy  run  in  between  Bemhriilge  I«d^  *ni 
tlie  pTiiit*Ha  Shodl,  but  wviih's  ship  of  a  grpot  ilraiight  of  wsrer.  It  i« 
bbst  tu  g«  witlioiK  the  tVincvssa  Shoal,  until  I  get  the  Klckergill  on  the 
6.  W.  [itiri  of  WonkWMi  Fort,  anrt  run  into  S|>Sthea<t  between  the  Buoy 
of  ttte  Dtsn  ami  the  Buoy  of  the  Warner. 

N.  B.  In  going  fnr  $)iith«nd  from  the  en«twitrd,  there  are  5  black 
butyl  lying  Wi  the  IVan  Bnd  Hnrac,  thf  v  muii  all  be  kfi  mi  th«  »t«r- 
board  Bide  :  ihe  outer  one  la  called  ihe  East  Ruov  of  Dean,  it  lies  in  27 
feet  water,  ih*  marks  for  it  are  the  flag-Blaff  "f  Forl(imrnilh  pUtfflrtn,  a 
little  a\)m  to  the  wenwai\J  of  n  round  Henirv-bos  of  So'iih  Sea  Castle, 
fcearinsN.  by  W.  i  W.  vrith  Dunnnw  op^notl* Culver  CIHV. 

From  the  outer  buoy  to  the  next  is  W.  ft.  W.  nbout  one  mile  Bjld  » 
(wartt-r,  It  lies  in  C  fa'ilioniM;  the  third  lies  In  4  fBihoms :  tho  huny  "f 
tW  Warner  bears  vrmi  souOierlv  from  this  buoy  abnni  1  {  mile  ;  from 
■the  third  to  the  fourth  or  Elbow  buoy,  U  S.  E.  tind  N.  W.  j  tt  li«.  in  3 
fBthnms. 

The  Buoy  of  the  Morse  bears  from  the  third  buoy  N.  N.  W,  alMut  1 4 
Imile,  ahd  lies  in  Si  fathoms ;  from  this  last  buoy  to  the  first  buoy  of 
gttiihridKe,  the  course  isW.  {  N.  The  Royal  George  lies  in  IS  falhMW*, 
J  of  a  mik  to  the  N.  \V.  of  the  Edgar:  the  buoy  of  the  Royal  Gnargr, 
ttiDt  of  Nonmu's  Lnnd,  and  the  Kickevgill,  lie  in  a  line. 

Tlie  two  buoys  of  the  Princessa  Shoal  lie  N.  R.  by  N.  uml  S.  W.  hv 
■flL-  of  i-Ach  other,  distance  abom  a  mile  ;  thry  lie  eath  in  fivo  filttAiVS 
■^vllh  *}  t-clK-pen  them,  the  mnrlcK  for  the  inner  buoy.  «hich  H  whiw, 
*n  Sandomi  Caitle  !n  one  with  Ciilwr  White  CKil',  wd  NHtlMWM 
ffntit  on  Hembndye  Point,  the  hw\  of  Bembriilge  Lwlge-  ii  blade.  a«d 
»(ie  Nob  buoy  i«  red,  they  lie  E,  ii.  E.  snj  W.  S.  W.  of  eorh  ulier, 
WUU  l>^iiO!tr  open  ol'  Culver  Clifle. 

8.  Nuppo«e  yon  were  to  the  northwsrf  of  Bembridge  Point,  bound 
to  Spithcatl,  unil  the  buoys  were  all  gone,  what  would  you  du  i 

A.  I  would  bring  St.  Helen's  Church  to  hear  W.  and  k«p  in  twelve 
ftthtjms  and  steer  N.  by  W,  tutrardii  thcTtean.kwpiog  A'hdowfi-mark 
above  the  trees,  will  lead  me  into  Spithead,  abn>aM'«f  Uide;  if  it  '" 
thick  amrther  nnd  the  wind  snotherly,  I  will  eome  no  nearer  t«  Bei 
dri'tge  Lnek'e  than  six  fathom*,  atid  rteer  N.  W.  by  N.  but  if  ihe  wind 
■b  on  the  oilier  siile,  !  would  conic  no  nearer  thr  liean  and  Horse  than 
10  fBihotn* ;  obscrvitie  the  courw  ami  tides,  1  will  anchor  at  Spiihead 
'with  Sijoth  ffen  Caitle  N.  E.  by  E.  ami  the  Kicker  Point  N.  W,  in  1+ 
AihiLims,  Ean  lirdianen  and  merchatit  ships  pmeratly  anchor  on  the 
iloibcr  Uank  to  ilie  westward  of  tht  Stttrhrrdae-booj-  in  10  or  IS 
■ftthwefts';  If  I  am  obli-jed  lo  turn  into  Sjiitheai},  1  ni^V  "ifn  the  Kick- 
ergfll  Ml  oacb  »ide  of  Fort  Monkton.  and  come  no  n.'arcr  ihc  Wanrnt 
tlbin  \'2  falhimw,  nor  to  the T>eaii  than  fl  or  10  foihonis,  norto  Nomau's 
X:ift4'EhBn  Hi  or  IR  laihonu.  bHng  close  to  it. 

H.  Hww  du  von  cimH:  to  anchor  at  St.  HHen'af 

A  T  vvonld'VCT-p  Sandown  Castle  just  nprn  of  Culver  Pliflft,  and 
'.  ■        =     iM.ti't  Cliufch  a  sail's  breadth  open  of  th«  Red  Clifli  «f 
.'  rt.t,  nnd  ancWi  ii\  R  ot  ■:»  (aAoro*. 

.1    vira  were  moorcA  W.  S^uV.nA  v,"\'iv  *  t-^*  wiOwM 
I  '  -1  I  uvi'irr,  mdoTu:  on  tbe  »>a*\\  Xwwtx,  'ito*  Vvi*  «■■— ^"^ 
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^il,  fit  what  time  of  the  tide  would  you  unmoor,  and  which  anchor 
tvould  yon  take  up  firet  i 

A.  I  would  bej^in  to  unmoor  at  the  first  of  the  flood,  and  take  up  my 
■mall  bower  first. 

S.  In  sailing  within  the  Iile  of  Wight  and  through  the  Needles, 
what  are  your  (ibscrvntians  ? 

A.  To  kefp  clear  of  the  Wert  Middle,  I  would  keep  South  Sea  Castle  a 
Mil's  breadth  opfn  of  the  Kicker  Point  until  I  shut  in  West  Cowes  Castle, 
then  steer  directly  for  East  Cowes  Point,  giving  it  a  birth,  then  steer 
tar  Hur*t  Castle,  and  when  abreast  of  il,  borrow  pretty  near  it,  then 
•taer  for  the  Needle's  Point ;  the  leatiing  mark  through  the  Needles  is  a 
HouM  tQ  the  ea<(Lward  of  Lvmington  Creek,  calleil  Petwell  Bath,  in  one 
with  Hurfit  Castle,  bearing  N.  £.  by  £,  ^  £.  I  must  be  careful  lo  keep 
the  vanes  of  the  windmill  which  stands  on  ihe  island  in  sight,  to  keep 
me  clear  of  Warden  Ledge ;  great  regard  must  be  had  to  the  tides,  for 
the  Aoml  sets  an  the  NeMllei,  and  the  ebb  on  ihe  shinslea,  with  grciil 
Telocity.  N.  B.  To  the  noilliwnrd  of  the  West  ^iiddfe  lies  the  Bramble; 
the  Bramble  ami  We<t  Nliddle  have  each  two  Ifiiovs  <m  them  ;  if  1  Hail 
to  the  mirthward  of  the  West  Middle,  I  must  sail  between  it  and  the 
Bt»irb'e,  leaving  the  Bramble  on  the  starboard  side  ;  when  I  come  to 
West  Cowes  Castle,  I  must  give  it  a  giuid  birth,  afi  there  is  a  Mlge  of 
rocks  that  lie  olf  it :  Warden  Kock  lies  iin  the  isliind  aide  with  a  huoy 
«n  it ;  when  I  come  near  the  Meedles,  inuft  give  ihera  a  good  birlh  lo 
■void  the  Chalk  Rock  •. 

S.  What  is  your  course  from  Dunnose  to  Portland? 

A.  W.  by  N.  18  leagues. 

Q.  If  you  are  forced  iuio  Portland,  what  precautions  are  nccrssarvf 

A.  I  must  take  care  of  the  shambles,  they  bertr  from  Portland  Lights, 
which  lie  north  and  south  of  each  other,  N.  W.  by  W.  4  miles,  with 
Mily  14  feet  on  them  iit  low  wuter;  to  sail  into  the  road  from  the  ivest- 
wanl,  I  rnant  keep  close  to  the  Rill,  and  kee|>  my  lead  guing;  when  I 
flia  round  the  Kast  Point,  haul  up  and  anchor  against  the  Pier,  in  !)  or 
10  fathoms,  with  the  Kill  btaring  t>.  S.  E.  Portland  CVtIe  S.  S.  W.  and 
Weymouth  Castle  N.  W.  In  sailing  out  of  IVtlnnd  Road,  I  must  keep 
W«ek  Church  open  of  the  Stone  Pier,  and  that  will  carry  me  clear  to 
the  eastward  of  the  Shambles. 

The  tide  flow*  hard  from  the  Road  to  the  Bill  E.  S.  IL  7  hours,  and 
the  flood  Beta  right  of  the  Bill  9  houra. 

N.  B.  In  case  I  should  be  embayed  to  the  westward  of  Portland,  and 
nopossibility  of  getting  out  between  Burton  and  Chistvell,  where  it  cblii 
S  hours  and  flows  only  3  houm,  there  is  a  steep  beach  of  pebbles:  I 
wouM  there  run  my  ship  on  shore  with  as  much  sail  as  I  could  carry, 
especially  at  the  beginning  nf  an  ebb,  and  remain  on  board  for  three 
VI  four  seas,  when  I  may  get  nn  shore  with  salety. 

fci.  What  is  the  course  from  Portland  to  Torbay,  atid  how  d»  yon 
anchor  there? 

A-  The  cwiroe  is  W.  N.W. .and distance  about  14  leagues;  loanchnr 
in  the  hay,  I  would  bring  the  IJerry  Head  to  bear  S.  by  E.  or  S.  S.  E. 
«nd  Brixham  Church  on  with  the  Pier ;  the  best  anchoring  for  Email 
ahip?  is  1  j  from  Brixham  Pier  Head,  in  7  fathoms,  or  just  to  ^e  East- 
ward of  Torpier. 

a.  What  is  your  course  from  the  Berry  Head  to  the  Statti 

A.  S,  W.  about  6  leagties. 

r  the  DiaiCTioxa  pulAtAiei  \n  Joii.»'ft"*v«« 


Q,  Is  there  anydanger  near  iheStait? 

A.  Yes,  abuul  twn  miles  iii  tlie  eastward  of  the  Start,  there  li 
ivitli  u<n  murr  than  9  feet  on  it:  ihe  Btill  Heud  being  kept  open  of  tbt 
Start  Pi.inl,  will  carry  ire  dear  of  It. 

Q.  Whet  is  your  course  I'mm  the  Start  to  the  Edcligtone ^ 

yi.   W,  I  S.  7  leagaes. 

Q.  What  is  your  cutirse  from  the  Start  to  Ramheadf 

A.  W.  N.  W.  7  leagues. 

Q.  What  is  to  be  observed  in  sailing  into  Plymomli  Sound .' 

A.  If  oming  from  tlie  westward,  and  am  got  round  the  Kamhead, 
I  must  give  Penlee  Point  a  good  birth,  ^  reason  of  a  ledge  of  rocks 
Uiat  lies  olTfrom  it,  then  haul  N.  N.  L.  f  £.  for  Bochoring;  the  leading 
mark  in  js  Ptymuiith  Church  on  with  the  niidUle  Obelisk  on  tiie  Hoa. 

In  going  iniii  (he  Sound  1  oiay  anchor  in  Cawsund  Bay,  in  20  faihomsi 
with  Penlee  Point  S.  W.  and  the  town  of  Cawsand  W.  N.  W. 

The  leading  mark  to  carry  me  in  between  the  Knap  and  SbOTel,  if 
PlyniouUi  old  church  on  witli  a  white  patch  on  the  Hoa. 

1  luay  go  into  tht  Sound  on  the  eaKt  side,  between  the  Tinker  and 
Shag-ftone,  hy  keeping  Muuiit  Battnn  a  sail's  breadth  open  of  Stadeo 
Point,  and  keep  in  that  direction  until  Maker's  church  bear<:  N.  W.  and 
Withy  £tlge  npen,  i hin  haul  over  to  the  eastward  and  anchor. 

Q.    Mow  do  you  sail  into  Hamoaze  ? 

A.  1  would  keep  Kiiigsand  open  of  Redding  Point,  until  the  larg« 
House  al  ^toke  (ouches  the  Hast  side  of  Mill  Day  ;  sieer  in  until  the 
Obelisk  comes  on  with  Block  House  Point ;  keep  in  that  direciiont  till 
Ihe  easienimoat  summer  house  on  Mount  EdgeConib  S\ile  conies  open 
with  the  point  within  which  it  standi;  then  steer  for  it,  until  the  tast 
point  of  Mount  Wise  conies  open  wiih  Block-house  Point;  then  steer 
Riid-chaniitl  for  Stone-house  Pool  till  Drake's  Inland  is  shut  witbia 
Blockhouse  Point ;  I  mut>t  not  open  it  till  South  Duuu  cornea  open 
with  the  Obelisk,  then  steer  up  the  harbour  with  the  side  of  DraWa 
Isl.ind  just  touching  Pastage  Point,  which  will  lead  me  to  the  southward 
of  the  Ilarbour  shoal,  un  the  outer  part  of  which  there  is  a  rock,  with 
only  aixteeli  feet  un  ii,  but  uu  any  other  part  there  is  a  3^  fathoms. 

N.  H.  The  marks  lo  know  the  Sound  when  I  am  comiue  from  aea  in 
the  day-limp,  are,  Rain  Church,  whirh  stands  to  the  nonhward  of  ihfl 
Kam-heod,  -.iiui  a  square  tower  standing  on  the  highest  part  of  the  land. 

Q.  You  arc  bound  into  Fiilmouili,  howw'nuld  you  proceed? 

A.  In  ^oing  to  Falmouth,  there  is  a  rock,  called  the  Block  Rock, 
with  a  pole  on  it,  and  shows  itself  at  half  tide ;  il  lies  nearest  to  the  west 
shore  ;  1  may  sail  in  on  either  side  of  it,  but  the  east  side  is  the  best. 
If  1  would  tail  into  Carrick  Road,  I  must  keep  in  the  fjlr  nay,  and  aty 
lead  going,  as  there  is  a  narrow  deep  channel  all  the  way,  of  Ifl  or  18 
fathoms.  I  may  borrnwon  St.Mawe>:  side  in  3  or  0  fathom.  'Ihe  best 
anchoring  in  Carrick  Roail,  is  St.  Ma»es  Castle  E.  S.  E.  and  lay  my 
eaKtrrnmnst  anchor  in  16  or  IH  fathom.-,  and  my  wcEiernninst  anchor 
in  4  or  i  fathoms.  Just  pos^  St.  Mawes  there  is  a  sand  that  is  steep  to, 
called  St.  Mawi'4  Sand,  and  lies  almost  halt' channel  omt. 

N'  n.  <ircnt  ships  anchor,  with-  Manacle  Point  on  with  the  point  of 
Falmouth,  or  a  grtat  house,  that  is  to  the  westward  uf  Pcnryii,jiist  open 
Point,  in  IS  fathoms^— The  Manacles  lie  from  lulmoulh  about 

C-  How  (Jo  you  know  the  Liaard  when  you  tint  make  it } 
'  h  is  ihc  souihernmnst  latwi  on  liic  cuftst,  vDiJL>b%^  Xji  ww^T  «  *_ 
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fi.  Hon'  doEt  the  Land's  End  appear  vilien  you  make  it } 
"  vf.  It  uiijiears  in  humniockB  with  a  churcK  on  it,  aud  may  bu  seen 

7  «r  8  lea^utH  off.  in  54  rathomn. 

St.  What  are  llie  dangers  off  the  Land's  End  f 

A.  Many: — 1st,  The  Rannet-sLone  lies  about  nine-tenths  of  >  miU 
S.S,  E,  from  Tol-peden-pfnwilh. 

2ti,  N.  E.  by  N.  from  the  Runnel-stone  there  is  a  rock,  called  the 
Lcawiuean,  whiL'li  appears  at  half  ebb,  with  a  passage  between  it  and 

I  the  main,  seldom  uikJ  by  any  but  by  (.-oastera. 
3d,  The  Wolf  Rock;  beaVs  from  T..l-peden-penwiih  W.  S.  W.  dis- 
tance 7}  luiles ;  it  is  small  and  may  be  &een  at  half  tide ;  the  largest 
of  the  Brcsam  Bocks,  kejit  open  of  the  outermost  of  the  Long  Ships  (on 
which  there  IS  a  lighi-liotM  ci'cacd),  will  lead  me  clear  to  the  westward 
*f  the  Wolf. 
*lh.  The  Long  Ships  lie  N.  W.  by  N.  about  3  miles  from  the  S.  W. 
poiiil  of  the  Land's  End,  and  1  mile  W.  N.  W.  from  the  ivestemmost 
point;  they  are  high,  and  may  be  seen  4  or  5  leaffues  olT". 

5th,  The  Ketlle-hotiom,  is  a  shoal  with  only  fi  feet  oh  it,  and  lies 
about  half-way  between  the  northernmost  part  of  the  Lung  Shipa,  and 
tbe  weslpoinl  of  the  Land's  End. 

6lh,  The  Bresam  rocts  lie  about  3  miles  N.  E,  by  N.  J  E.  fromlho 
Long  Ships. 

71h,  The  Seren  Stones  are  a  row  of  rocks  that  comcnol  above  water, 
but  the  Ka  always  breaks  over  them;  ihey  lie  from  Cape  Cornwall 
W.  }  S.  drst.  5|  leagues;  and  from  St.  Martin's  Head,  Seilly,  N.  E. 

Q.  If  you  »re  forced  into  Mount's  Bay,  where  would  be  the  safest 
Btichoring  ground } 

A.  Mount'^  Bay  lies  between  the  Lizard  and  the  Land'^  End ;  there 
IB  sAigh  Island  on  tbe  east  tide,  and  aCantleon  the  west  side  of  it,  call- 
ed St.  Michael's  Mount ;  from  the  east  side  of  it  lies  a  led^'>-  of  fockx, 
near  a' league  into  the  sea  ;  the  coast  is  full  of  rocks,  and  not  safe  to 
anchor  in.  To  sail  into  the  Bay  I  mu^t  bring  St.  Paul's  ateeple  W.  and 
keep  over  to  the  west  shore,  and  make  St.  Clement's  Island,  which  is 
befsrc  the  town  of  Mousehole,  having  the  castle  on  the  starboard  side ; 
I  khall  then  see  a  large  sandy  bay,  and,  when  within  the  island,  thtre 
is  a  good  anchoring  in  T  or  S  fathoms. 

S,  If  you  are  bound  or  forced  to  go  into  Seilly,  what  would  you  do.> 
.       A,  \  would  slcer  for  St.  Mary'i  Sound,  and  run  in  for  the  southem- 
LmiHt  Point  of  .St.  Mary's  Island,  called  Penniuis  Point,  minding  to  keep 
Ihoiead  going,  and  a^iproach  no  nearer  than  5  fathoms  water;  about 
N.  W.  of  Penninis  Point,  a  little  more  than  half  a  mile,  is  tbe  Wool- 
pack,  the  ahtiil  lies  near  to  the  shore ;  1  must  continue  to  run  ia  5  or 
K|A  fatlioms.  keeping  pretty  close  to  St.  Mary's  Island,  to  avoid  the 
iSpauish  Ledge,  which  lies  about  half  a  mile  W.  by  S.  from  Penninis 
fotNt;  some  part  of  this  shoal  may  be  tieen  ai  low  »aler,  and  part  of 
,'the  Woolpack  shows  itself  before  low  wawr;  when  1  have  got  abreast 
■ipf  the  Woolpack,  to  which  1  must  give  a  good  birth,  about  a  cable's 
■jMigt)).  And  steer  for  the  Stevel  Rock  which  is  bold  to;  when  1  am 
■•breast  of  the  Stevel,  must  then  steer  N.  W.  by  W.  nnill  Little  Crow 
I  Island  comes  on  with  lianiscarren  Point;  then  .steer  N.  N.  E.  until 

V  Ulanii  comes  open  a  nUi|j'ii  length  of  Banlsc:irren  Point,  ot  brvvi^ 
Kthe  caMle,  which  is  on  St.  Mary's  Inland,  to  twar  S,  &.  E-  Vii  a»«."Rqit 


J 
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It  isnat  prfsiiniid,  in  the  rnllowing  pagps,  to  ofier  any  hints  to  tlie 
olScttrs  m  ibe  Buyal  Navy,  who  mav  be  said  to  be  trained  up  in  the 
school  of  war;  vre  only  Htipmiit  the  humbler  task  of  ^iug^sting  ■  few 
0  bier  vail  out  to  ilic  conmiandFrs  of  mrrchani  »hips,  viho,  occupied  in 
comtnrrcial  pursuitK  iu  time  of  pe»c<^.  ere  eametimes  deficient  iu  the 
methnfl  of  deftiidini;  lhem»el»e3  when  aiiarkwl  in  lime  of  war,  ■  Wt 
wi'Uld  tint  cec<icam«n<l  to  ctalion  iheir  crews  accoixiing  to  their  rank 
and  rapacitieii,  by  (i>rniing  n  c|uarter  bill,  and  to  exercise  ibetn  in  th«ir 
re«p«clive  slatiims.  A-4  merchant  ships  nre  to  VHrlmuly  fitted  nut  Witli 
euns  and  men,  it  i«  impoMible  to  form  a  quarter  bill  loEuitali.  We 
linvc,  bowevtr,  given  iwri  quarter  bill;,  one  for  u  trading  ship  of  four- 
teen six-poundeis,  anil  Bfiy  tnvn,  ami  the  other  fuc  a  privateer  of  twenty 
nine-puunikr>,  and  100  men,  which  may  be  varied  as  circum stance* 
and  ttie  diilevence  ofj^unS,  carriages,  and  men.  may  re4)uire. 

A  Quarter  Bill  for  a  Tradinp;  Ship  of  FourtBen  Six-potrnders 
and  Fifty  Men. 

The  captain  to  command  in  chief,  on  the  ()uarMr-dacli,  if  it  be  for- 
tified to  iiRord  common  sheller  from  small  arios    I 

llie  chiEf  m»ic  to  command  the  six  fotRmost  guns,  and  work  the 
aliip  forward  < 

The  wcoiid  mate  to  command  ihc  eif^ht  aAermesi  guns  

1*l)e  boaUwain  to  paa*  the  word,  »ad  get  the  cafttain'i  ordara  exe- 
cate<l  &rc  and  aft,  aa  occanton  may  require  

The  rarpf'iiter  to  .-iiiend  the  pump*,  shot-ptugfi.  Itc,  • 

The  tfunnrr  to  deliver  the  powder  to  the  boya,  as  camera 

The  uoL-ior  in  the  lowest,  lafeal,  and  moit  cniirenient  place,  the  ship 
afford* 

A  good  mau  At  iha  helm  

Four  men  lu  each  gon  and  in  opposite,  and  a  boy  to  fi^lcb  powder    35 

Seven  men  u  scnatl  arms  aod  occasiooat  duty 7 

*0 


A  Quarter  Bill  for  a  Privateer  of  Twenty  Guaa.  Xitie-pounden, 
and  Four  Three-poutitltars  on  the  Quarter-Deck  and  Fore- 
castle. 

Tbo  captain  to  command  the  whole I 

The  luaner  la  assist  and  worU  the  tliip  according  to  otdtr*  I 

A  taiJtbiptaza  to  pais  the  woTOi«(coian\aM^^vu&aSx  .......■...>    1 
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r  HI  the  cun,  and  anotIi(>r  at  ibe  helm  ■••'■••.•».•.. 

oHicer  with  24  musketeerK  

t  Tor  the  two  Ibrce-pounderf,  ami  a  boy  to  fetch  pow- 


A  quarter-inaxler  hi  the  cun,  and  anotli(>r  at  the  helm  ■..'.....»....      S 
file  first  marine  oHicer  with  24  musketeerK  , 


On  (be  Main  Deck. 


The  first  lieutenant  taconiiiiand  the  ten  foceinant  guna  1 

riie  Hucniul  lieutfetuiit  [o  conimaiid  the  ten  aftermost  guns *     1 

I  he  guiiiier  to  auist  ami  attend  ull  the  grent  guns  fore  and  aft  ....       I 
^^Ttit!  two  master's  mates  to  attaud  ilie  fwre-lopaail  braces,  and  work 

^^H|lie  »hip  forward  according  to  ordei^  2 

^^Hk  boatswain's  mate,  with  two  seamen,  to  auist  in  working  itte 

^■abip,  and  tft  repair  the  main  rigging  S 

^^Vlie  carpenter  and  his  crew  to  attend  the  pump,  and  the  wings 

about  ttiG  water's  edge,  fore  and  aQ,  with  shot-plugs,  &c  4 

Six  men  to  each  of  the  ten  guns  on  a  side,  and  its  opposite,  and  a 
Iwy  to  fetch  powder 70 


Bni< 


On  the  Forecastle. 


boatswain  lo  command,  with  two  seamen  to  work  the  ship  and 
repair  the  fore  rigging  3 

Three  men,  and  a  bov,  lo  fetch  powder,  for  the  two  three-pound-   - 
ers  ." 4 

The  second  marine  ofiicer,  with  nine  musketeers 10 

In  the  barge  upon  the  booms,  the  third  marine  officer  with  eight 
nitisl«teers  9 

Id  the  main  top,  five  mtn  with  a  midshipman  ai  amait  -M-na,  and  to 
observe  the  conduct  and  condition  of  [lie  enemy  ,n ^,       Q 

Iti  the  fore  lop,  live  men  at  small  arms  and  to  repair  the  rig- 
ging   ■ ■ 5 

III  the  mizen  top,  thret^  men  at  s:nall  arms  and  to  repair  ibe  rig- 
ging         3 

III  the  powder-room,  the  gunner's  mate  with  anassistant  to  fill  and 
hand  powder  (o  the  boys,  carriers 'j 

Id  the  cock-pil,  the  doctor  and  bis  male  2 


I 


Here  it  may  not  be  amiss  to  remarlt,  that  the  people  should  benaar- 
lered  to  fight  nearest  to  wiiere  they  are  stationed  to  work  the  ship; 
that  is,  the  after  guard  on  the  ijuaner  deck,  the  waisters  in  the  waist, 
forecastle  men  that  are  necessary  in  the  forecaitle,  &c.  The  quarter 
bill  nnd  discipline  of  ihe  crew  should  be  kept  from  disorder  as  long  as 
possibk ;  and  when  occasional  duty  reijuires  the  people  to  be  let  go  from 
ilieir  uuartera,  it  should  not  lie  done  at  random,  but  with  judgement,  such 
a>  will  unit  the  occasion,  from  the  musketeers,  or  a  man  from  each  great 
&c  irhere  tbey  can  be  best  spiired. 


^JSXh  «c  irh 


Oq  Preparing  for  ExerciKe  or  Acti 
handa  are  called  to  i{Hari«n,  every 
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hammock  well  lashed  up,  and  stow  it  to  ihe  grealeat  advantaEie  to  ^v« 
shelier  from  small  arms  nearest  to  hu  own  tjujrters,  or  cive  it  Iq  soma 
ofhis  messmates  tvhere  they  at%  moat  wanted,  that'they  may  know 
readily  where  to  find  them  when  exerciM  or  aciion  li  over. 

When  the  hammocks  are  properly  stnwed,  l!ic  officers,  arcording  to 
their  stations  and  duties,  are  to  sec  the  ship  eflectuiilly  cleared  <it'  :tll  in- 
c'umbranceti,  and  every  thing  prepared,  so  that  noibiug  may  be  wanting 
that  is  necessary  for  exercise  or  action. 

The  lieutenants  or  maten,  with  the  ganner  on  the  gnn  deck,  are  to 
^et  all  the  hatches  laid,  except  that  where  the  powder  is  to  be  handctl 
up ;  a  match  tub  half  lillfd  with  water,  and  four  matches  in  the  notch- 
«c,  placed  as  near  midship  as  piissible  to  serve  Iwo  F;ons  and  their 
posiies;  »l30  swabii  to  wet  the  decks,  to  prevent  the  fatal  conse^aencM 
thai  may  attend  the  scattered  and  blown  powder  from  the  primii^  of 
the  guns  making  a  train  fore  and  all,  which  hai,  in  many  instances, 
taken  fire  from  the  Hrini^  of  the  guns,  and  done  great  damage.  It  is 
further  the  duty  of  the  lieutenants  to  see  tttitt  the  captain  of  each  run 
has  his  men,  towiier-hurn,  ropo-spuojte,  rammer,  crows,  handspikes, 
and  train  tackles,  all  ready  in  their  proper  places. 

The  boatswain  must  get  the  yards  slung,  the  topsail  slieets  stoppered, 
and  marlinesplkes  ready  to  repair  the  standing  or  running  rigging  that 
may  be  damaged. 

The  carpenters  are  to  ;^ct  ihe  pumps  rigged,  and  shot  plugs,  with  all 
that  is  neccRsary,  ready  in  their  proper  places,  to  stop  teaks  and  repair 

ler,  when  preparing  for  action,  is  to  see  tiist  the  chareea 
e  dry,  and  that  thers  is  a  aulTxIeiit  quanthy  of  waU,  and 
orts,  and  curirHlgei  ready  filled. 

me  oltiverB  are  to  see  all  thi?  musketeers  at  their  (idmI^Ni 
jnt*  and  ammunition  in  gond  order  fur  exercise  or  action. 

t^xrrcise  of  the  Great  Guns, 


The  pun 
the  guns  a 
iiboi  of  all 


I  Silence 

L'  Cast  loose  your  guii> 

$  Level  your  gijoi 

4  Talfe  out  yout  tumpittii!) 

i  Itunuut  your  gun* 

6  Prime 

7  Point  ytmrguns 


6  Fire 

0  S^oge  your  guns 

10  L^d  with  cartridge 

1 1  Shot  your  guns 

12  Put  in  f  out  lompions 

13  Hnuseynur  guns 

14  Secure  your  guns. 


t.  Silence. 
At  this  word  every  one  is  lo  obwrre  a  lilei 


attention  to  ibe  officers. 


'2.  Citsi  loose  your  Guns. 
The  muxzie  lashing  is  t*  be  taken  off  from  the  guns,  and,  being  cotl 
ed  up  in  a  small  i-ompum,  is  to  be  made  fast  to  the  eye-bolt  abote  tlM 
port,  the  lasliiog-Uckle*  at  the  same  lime  to  be  cast  loose,  and  the  inH- 
dle  of  the  breeching  seized  to  the  thimble  of  the  pomlUion.  The 
SBtioge  to  be  taken  down,  aud  with  the  crow,  bandspikp,  &c.  laid  upon 
tie  deck  Uv  the  gun. 
K.  B.    When  prtpved  for  «a^«i  «a  «(atm^  t  rib.t  Kizinf  witfauB 
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ich  of  llie  breerhint;  is  to  lie  cut,  lliat  the  gun  ntair  come  suffi- 
inlly  widiiii  boaiil  Tur  iouding,  and  tbat  ihe  Cottx  of  tlie  mcull  may 
e  spent  before  it  acU  upon  tlie  brteciiing. 


3.  Level  your  Guns. 

,  Thebreerh  of  your  metal  is  to  be  rajaed.  soasto  admil  the  foot  of  the 

be(l«  beiu^  placeil  upon  the  axle-tree  of  the  carriage,  with  the  ({uoin 
upon  the  beil,  bolh  their  eniU  lieing  even  one  with  the  other. 

N.B.  When  levelled  for  Hring,  the  bed  is  lo  be  lashed  to  the  holt 
which  Eopporis  ihe  innfrcnd  of  it,  that  it  may  not  be  thro»Mi  out  of  ili 
place  by  the  violence  of  ihe  gun's  motion,  when  hot  with  frei^uenl  dis< 
charge. 


l 


4.  Take  out  your  Tooipions. 

"IliB  tompion  is  ro  be  taken  out  of  the  gun's  mouth,  nnd  left  hangin 
its  laniard. 


5.  Run  out  your  Gui 


.  Prime. 


With  the  latlilea  hooked  to  the  upper  bolts  of  the  carriage,  the  guit 
is  lo  be  bowied  out  as  close  as  possible,  without  the  assistance  of  crows 
or  handspikes;  taking  care  at  the  same  time  to  keep  the  breeching  clear 
of  the  trucks,  by  hauling  it  through  the  rings ;  it  is  then  to  be  bent  ao  as 

(run  dear  when  the  gun  is  fired.  When  the  gun  is  out,  the  lackle- 
|]s  art  Itfd  along-side  ihe  carriages  in  neat  fakes,  that  when  the  gun, 
■  recoiling,  overhauls  them,  they  may  not  he  subject  to  get  foul,  as 
eywuald  if  in  a  common  coil. 
Tnke  ofl'  the  uprnn  and  unstop  the  touch-hole,  ihat  the  cartridge  may 
be  pierced  with  the  priining-wirc,  and  the  tooeh-hole  filled  with  pow- 
der, the  pan  al«o  ia  to  be  filled;  and  the  flat  space,  having  a  score 
iliruugb  it  at  the  t«d  of  the  pan,  in  to  be  covered,  and  this  part  of  the 
priming  is  to  hi;  bruised  with  the  round  part  of  the  horn.  Tht  apron  is 
lo  be^laid  over,  anil  ihi-  horn  put  up  out  of  danger  from  the  fhah  of  the 
priming. 

7.  I'oint  the  Guns. 

At  thi* command  the  gim  is,  in  the  first  place,  to  be  elevated  to  the 
height  of  the  object,  by  means  of  the  side  sights  ;  and  then  the  perM>n 
pointing  is  lo  direct  his  tire  by  the  upper  sight,  having  a  crow  on  one 
tHe,  and  a  handspike  on  the  other,  to  heave  the  gun  by  his  direction 
till  tie  catches  the  object. 

N.  B.  The  men  who  heuve  the  gun  for  pointing  are  to  aland  be- 
tween the  ship'K  side  and  their  crows  or  handspikes,  to  escape  the  in- 
jury they  might  otherwise  receive  from  their  bring  struck  a^ittsv >.V\«.\&. 
at  spUotered  by  a  shot;  and  the  roan  who  attends  iVic  (»^\;^\t\  vrvOix  «. 


IHK    METHOD   OF    EXERCISING 

Id  bring  U  ai  the  won],    "  Point  your  guns;"    anil  kneeling 

';nee  opposite  the  train  truck  of  llie  carriage,  and  at  such  a 

lu  be  able  to  toucb  th«  priming,  is  to  turn  nis  bead  tVnii)  tlie 

^ep  bluwini;  gently  upon  thu  lighted  match  to  keep  it  clear 

And  as  the  missing  of  an  enemy  in  action,  by  neglect  or 

oliicss,  is  nioal  inescusalile,  it  is  particularly  recommeii<led 

e  people  thoroughly  instructed  in  pointing  well,  and  taught 

convenience*  of  not  taking  proper  means  to  hit  their 

E  they  dhonld  be  made  to  elevate  their  guns  to  the  ut- 

ly,  and  then  to  point  with  the  same  eKactness,  having  caught 

■  through  the  upper  sight.     At  the  word, 

a.  Fire, 

1  is  instantly  lo  be  put  to  the  bruised  part  of  the  priming ; 
?  E;iin  IS  discharged,  the  touch-hole  ia  to  he  siopj'ed,  in 
lli.r  any  spark  of  fire  thai  may  remain  in  the  chamber  of 
r)  ilir  man  who  spunges  is  immediately  to  place  himself  by 
if  the  gun  ill  readiness,  when  at  the  next  word, 

9.  Spunge  your  Guns, 

je  is  to  be  riimmed  down  to  the  bottom  of  the  chamhtr. 

In  isifd  round,  to  extinguith  elVectually  anv  remains  of  fire  ; 

'  wn  out  to  be  struck  against  the  outside'of  the  muzzle,  to 

sparks  or  scraps  of  the  eanri.ige  that  may  have  come  out 

leM  ifi  end  is  to  bii  shifted  ready  for  loading  ;  and  while 

.1 ,^r.  ap[)oinied  to  pro"-''"  -  — '-■■' — -_  -i. . 
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12,  Put  in  your  Tompions. 
The  tampions  to  be  put  into  the  muzzle  of  the  cannon. 

13.  House  your  Guns. 

The  seizing  is  to  be  put  on  again  upon  the  clinched  end  of  the 
breeching,  leaving  it  no  slacker  than  to  ailmit  of  the  gun'a  being  housed 
with  ease.  Tlie  quoin  is  to  be  taken  from  under  the  breech, of  the  gun, 
and  the  bed,  slill  resting  upon  the  bolt,  nithin  the  carriage,  thrust  uji- 
der,  till  the  foot  of  it  falls  oil'  the  axletree,  leaving  it  to  rest  upon  the 
end  which  projects  out  from  the  foot.  The  metal  in  to  he  let  down 
upon  this.  The  gun  is  to  be  placed  exactly  square,  and  the  muzzle 
is  to  be  close  to  the  wood,  in  its  proper  place  for  passing  the  mii/zU- 
la.abings. 

14,  Secure  your  Guns. 

The  muzzle- lash  in  gn  must  be  first  made  .secure,  and  then  with  on« 
tackle  (hating  all  its  parts  fijually  taut  with  the  breeching)  the  gun  is 
to  be  lashed.  The  other  tacklij  i«  to  be  bowsed  taut,  and  by  itself  niade 
^t,  that  it  may  be  ready  to  cist  oti' fur  lashing  a  second  breeching. 

N.  B.  Care  must  he  tak^n  m  hook  the  first  tackle  to  the  upper  bolt 
of  the  carriage,  that  it  mav  not  otherwise  obstruct  the  reeving  of  the 
second  breaching,  and  to  give  the  greater  length  to  the  end  part  of  the 
fall.  No  pains  must  be  spared  in  bowsing  the  lashing  very  taut,  that 
the  guns  may  have  the  least  play  that  is  possible,  as  their  being  loose 
nay  be  productive  of  very  dangerous  consequences.  The  quoin,  crow, 
and  handspike,  are  to  he  put  under  tlie  gun,  the  powder-horn  hung  up 
in  ita  plaice,  &c. 

Being  engaged  at  any  time  when  there  is  a  large  swell,  a  rough  sea, 
in  squally  weather.  Sec.  as  the  ship  may  be  liable  to  be  suddenly  much 
heeled,  the  port  tackle-l'all  is  to  be  kept  clear,  and  (whenever  the 
working  of  the  gun  will  admit  of  it)  the  man  charged  with  that  office  is 
to  keep  it  in  his  hand ;  at  the  same  time  the  muzzle  lashing  is  to  be  kept 
fast  to  the  ring  of  the  port,  and  being  hauled  taut,  is  to  be  fastened  to 
the  eye-boit,  over  the  port-hole,  so  as  to  foe  out  of  the  gun's  way  in  fir- 
ing, in  ocder  to  haul  it  in  anv  lime  of  danger. 

This  precaution  is  not  to  be  omitted,  when  engaging  to  windivanl, 
any  more  than  when  to  leeward,  those  situations  being  very  subject  to 
alter  at  loo  short  a  warning.  .- 

A  train  tackle  is  always  to  be  made  use  of  with  lee-guns,  and  the  men 
stationed  to  attend  it  are  to  be  very  careful  in  preventing  the  gun's  run- 
ning out  at  an  improper  time. 


THE    METHOD  OF  ATTACKING  OR 
DEFENDING  A  SHIP. 

^S  soon  as  the  ship  has  got  to  sea,  I  would  recommend  to  take  th« 
first  favourable  opportunity  to  ha*e  all  hands  called  to  <^uaTt«x«,  \\v« 
~     I  in  their  statioos  to  ba?e  every  tluug  m&de  pto^U'^  t«%^'j  %xv4 
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ditar  action  ;  lo  hav«  a  general  cxerciir  n"<<iiily  of  ihc  great  guns  and 
sTuall  anus,  but  llic  method  of  working  and  monugini;  the  ahip,  lo  Uke 
advantnge  iif  the  openings  wltiL'h  often  occur  in  allocking  ur  bein|;  at- 
incktfil  by  anuth«'T  single  ^hip,  which  Eliould  be  siudipti  bv  every  corw 
mander,  and  the  deaigiied  niantsuvrcH  lihoiild  be  taught  the  {>eopl«  in 
their  general  exercise,  ihnt  they  omy  know  how  to  nrt  ami  move  regn- 
lorlr  <r<ini  ntie  placf  and  ftid«  to  the  nther  as  occasion  may  require, 
without  COD futi on,  which  is  always  the  case  when  the  inlendiMl  ma- 
nceuvres  are  not  oiaJ«  known  to  the  peo])le. 

For  these  reasoiifi,  M  soon  as  possible,  it  should  be  made  known  to 
ihetn,  ihni  if  a  ship  of  nearly  equal  force  should  bring  lo  with  a  de- 
sign to  light,  it  iras  intendeil  not  lo  run  directly  alongside,  nnd  lie  to 
like  a  log,  aad  depend  upon  mere  baticring  with  one  sitTe  only,  or  upon 
ibe  siern  chase-<;unj(.  Cegiii  the  attack  upon  the  weather  i^uBrter, 
ihoncing  the  ship  up  in  the  wind,  with  the  helm  n-lee,  till  the  after  lee 
gun,  with  which  you  Hhoald  begin,  can  be  brought  to  bi<3r  upon  the 
enemy's  »terii,  then  live  the  lee  broadxide.  Immediately  boxhaul  itie 
ibip  rouod  on  her  heel,  so  as  to  bring  the  » ind  so  far  ait,  tliat  the  ship 
may  be  steered  close  undar  the  enemy's  stent,  giving  particular  orden 
to  begin  with  the  foremost  gun  to  rake  them  rigtil  fore  and  afi,  as  they 
pass  in  that  line  of  direction,  all  aiming  and  firing  to  break  th«  neck 
and  checks  of  l\fe  ruddvr's  head,  the  tiller  rope»,  blocks.  Etc.  so  as  if 
possible  to  destroy  the  steering  tackle,  which  drsign,  if  it  proves  suc- 
cessful, takes  the  tnanagement  of  their  ship  from  them,  »»  that  shn 
iDust  lie  helpleu  far  a  time  in  spite  of  their  eiidtavours. 

When  the  aRennost  gun  is  tired,  put  the  helm  hard  a-wealher  to  bring 
the  ship  lo  the  wind  on  the  other  taik,  lu  keep  clear  of  their  lee  broRd- 
side,  and  act  according  tolheir  motions,  and  the  experience  of  the  «ffect 
your  atlaek  has  had  upon  them,  if  ihey  continue  to  lie  lo,  either  re- 
new the  attack  again  in  the  »aine  manner  as  soon  as  the  ship  will  fetch 
the  weather  quarter  asaiit,  or  make  sail  of]' to  escape,  if  it  is  found  that 
the  great  iueijuality  ul  ibeir  superior  force  admits  of  no  possible  dtance 
of  conquering  iheni.  And  although  this  manoeuvre  may  not  have  giv«n 
ibis  advanla^i^  (which  in  my  opinion  ought  always'  to  be  Bttem|>teilr 
-  and  not  to  suWit  tamely  although  a  ship  is  doubly  the  force)  yet  the 
power  of  their  hroiidsides  roay  be  chiefly  avoided  by  it 

But  when  the  ineijunlity  of  force  is  nut  so  great  but  there  is  a  posfi- 
bility  of  conquering,  und  if  the  success  of  the  Itrsi  attack  is  perceived 
to  oblize  ibe.eiieniy  lo  continue  lying  to  in  urder  lo  repair  the dantaya 
dene  their  rutider  ur  liller,  kc  then  the  blow  should  be  followed,  by 
renewing  the  attack  again  with  all  possible  expedition,  in  the  sam* 
manner,  which  gives  the  opening  not  only  to  fire  the  whole  round  of 
great  guns  to  udvantage,  but  also  to  the  marines  nnd  topmen  ui  fire 
tlieir  small  arms  at  the  same  time  to^rcat  advantage,  lu  as  to  dii  the 
most  execution  poiiaible,  by  (iringand  raking  them  lore  and  aft  throurii 
their  most  open  and  tender  part,  the  stem,  with  the  least  risk  posaible 
from  the  enemy's  guns,  and  therefore  gives  the  prcattst  possible  chance 
111  make  nn  rosy  coniuiesi,  especially  if  so  lucky  as  to  destroy  and  pre- 
vent the  recovery  ot  their  steering.  A  ship  of  nioch  lupinor  (oroc 
may  be  brought  to  such  a  distressed  cindiiion,  as  to  be  obliged  to  make 
s  subminion  nir  want  of  the  helm  Vo  command  her,  tberefcffe  when  ta 
ey>Rortunity  uflers  in  fighting  this  should  be  always  aimed  at. 
iful  avppoMs  the  eociny  \iaA  \xt  u  i^h)i«  menttaned,  find  ibonMlvea 
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much  hurt  by  this  manosiiTTe,  and  that  you  have  nol  succeeded  in 
^Ntroying  ihcir  steering,  and  therelore  you  may  expect  that  (hey  wilt 
immediately  tack  or  wear  ship,  and  itand  *tttT  yuu,  depending  upon 
their  gupenar  sailing  »nd  I'orce,  shall  rtm  up  along  your  Ire  side,  ex- 
iBCCling.  by  making  a  general  discharge  of  thair  small  arms  and  great 
— M  on  your  deck,  which  lies  open  to  ihem  by  the  ship'«  heeling,  to 
piruy  yt'ur  people,  and  to  make  you  submit:  when  this  is  likely  to 
their  design,  orders  should  be  given  to  your  peoples,  to  keep  them- 
ves  as  close  under  shelter  ui  poraible  from  their  small  !ho(  until  (heir 
general  diichai'ge  ia  orer ;  then  if  the  ship  is  toond  not  so  diHabled,  but 
that  the  topsails  can  be  thrown  aback,  make  a  general  discharge  from 
**"  lee  side  of  the  great  guns,  loaded  with  round  shot  only,  pointed  to 
weather  side  of  ihe  enemy's  bottom  amidships,  to  one  point  at  the 
:er  edge,  and  boxh^ul  the  nhip  to  run  close  under  their  sti.Tn,  aiming 
and  destroying  theirstecring  with  the  other  broadside ;  then 
^  in  the  other  tack,  and  act  according  to  circumsiaoces  and  the 

condition  you  find  yourself  in  compared  with  the  appearance  of  the 
ndlh  *  ....  .        . 


gen. 
that 
the 


rnemy  and  their  motionii,  who  may  be  obliged  to  continue  on  the  other 
tftck  lo  repair  damages. 

But  when  the  euemy's  ship  of  force  makes  only  a  running  fight,  and 
yaa  havA  the  advantage  of  suliiig  faster,  the  ruost  sure  and  likely  ne- 
Utod  to  make  an  easy  conquest,  is  lo  run  close  up,  and  shout  or  sheer 
your  ship  across  their  stein  each  way,  makiuga  gitneral  discharge  of  all 
your  forc^  liming  with  the  great  guns  at  the  nidder-head  and  iteering 
tackling;  and  you  will  have  this  advantage,  that  if  th«  shot  miss  the 
rudder-head,  by  raking  tlie  ship  fore  and  afl  through  the  stein,  they 
may  do, the  greatest  execution  possible  to  distress  the  enemy,  so  as  to 
make  a  submission.  On  this  occasion,  when  it  blows  fresh,  and  you 
are  obliged  to  carry  a  pre8sii>g  sail  large  or  before  the  wind,  to  make 
the  great  guns  as  ready  as  poesibk,  and  prevent  their  being  fired  tw/ 
low,  all  their  breeches  j<hould  be  Uid  quite  down  in  ihe  carriage,  and  if 
your  ship  is  crank  the  yards  should  be  braced  so  as  to  shiver  the  sails 
at  the  time  each  broadside  ishred.  In  all  these  manauvres,  where  the 
whole  round  of  ^at  gunA  are  designed  to  be  fired,  two  or  luori:  meii 
ought  always  to  be  left  to  load  each  gun  again  u  hen  fired  on  one  lide,  ' 
whilst  the  others  more  o*er  again  to  fire  the  opposite,  that  neither  side 
may  be  left  unguarded. 

These  or  any  other  manceuvres  may  be  taught  the  people,  by  heav- 
ing a  tight  empty  beef-cask  over-hoard,  and  making  it  tb^objcct  of  at- 
tack. Nor  would  I  advise  to  spare  a  Utile  powder  on  these  occasions, 
aaa  little  expended  in  exercise  may  save  a  great  deal  fired  to  no  pur- 
pOM  in  action.  Two  ships  .sailing  in  company  aflbrd  an  etccllent  op- 
portunity of  exercising  minteuvres. 

Mote.  At  the  end  of  this  wort  are  gi«n  two  tablet;  one  showing 
the  proportion  of  powder  for  sea  guns,  the  other  the  number  of  shot 
contained  in  dinereni- sized  grapes. 


■  ON  SHIPS  IN  DISTRESS. 

tS^'DDEN  distress  of  ships  has  often  struck  their  crews  with  such 
panics,  as  to  occasion  them,  in  many  iiMtances ,  tn  l«,ke  v\icvi«nX  \n«UMi\ 
•f  the  best  inuBi  AT  metkods  fbr  (heir  safety  aTTcVief.  V.w\\VwA,<Ca«»- 
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It,  he  unacceptable  In  endeavour  to  point  ont  ertryUnng  thai 
^  on  these  meluncholy  occaiions,  as  far  as  circumstanceit 
II  be  conceived  to  happen. 
,  sliip  proves  weak  and  works  the  oakum  out,  so  as  to  make 
I  Ivak^  between  nitid  uvl  water,  it  has  been  frequentlji  piac- 
lil  sheet-lead  upon  the  scants,  which  is  subject  to  break  by  the 
ing.  Leather  or  canvass  nailed  on  slack,  with  oaliuiii  q^der, 
■he  purpose  much  better.  In  cases  where  ships  have  <mrked 
i  loose,  it  ha-i  been  frequently  practised  with  success,  to  take 
s  ofa  hawser  or  cable  round  them,  and  to  heave  these  tarns 
1  pi  event  foundering. 

dangerous  leak   suddenly  break  out,   as  soon  as  the  pumpa 

iijiil  ^el  lo  work,  the  utmost  endeavours  should  be  imme- 

I,  and  all  possible  means  tried,  to  find  out  and  slop  the  leak, 

Ipenple  become  exhausted  by  continual  pumping ;  when  dis- 

nwould  recommi^nd  fotlieriiigj  for  a  description  of  which,  see 

|f  this  work. 

■jnd pi-l  "■  ■V'"/'  tiprig/ufrom  being  overset  or  laid  On  her  Side  at 

tninly  a  task  that  deserves  the  ntmoKt  attention.  Ifgroairifl 
Imd  by  any  means,  ihe  lee  anchor  or  anchors  should  be 
let  ^,  in  order  to  brin^the  wind  upon  that  bow  that  is 
hat  the  wind  may  act  upon  the  mastx  and  tails,  which  way 
o  brinu  the  ship  upright  again.  But  in  deep  water,  where 
bf  of  no  service,  it  is  rtoommended,  if  a  tow-line,  hawser, 
'ertdily  come  at,  and  if  the  driver  boom,  hen-coops. 
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Umthg  into  shoal  water,  and  a  boom  rigFfd  out  on  each  tlAe,  cltae 
h  alhwnn  the  stern,  vith  a  block  on  «arn  at  eijuni  distances,  u  far 
ihey  can  be  iu(>|>orteJ  I'lom  th*  stern,  and  a  block  oii  the  rail  or 
[uniwl  exactly  opposiu^  tUf  niiJdre  of  the  wheel  barrel,  where  the 
rope,  inaflfeit  ivith  a  rope  yarn  in  the  middle,  is  to  be  taken 
»(th  ihree  or  five  turns  round  the  wheel,  when  the  midBhip  spnl;e  and 
e  rope  ate  right  op  ;  then  the  two  ends  to  be  passed 
icroM  from  the  under  part  of  the  wheel,  and  reeved  through  the  Dlockt 
■ind  made  fa^t  to  the  haw^ernrcable  that  it  towed  astern 
IKactly  amidships,  und  as  tight  as  it  cart  well  he  to  go  clear  of  the 
urn;  and  tb«n  veer  and  heave  freely  from  side  to  tide,  as  the  steering 
i  the  ship,  with  the  trimming  uf  the  lalls  uri  this  occation^  may  re- 
quire. 

[Seethe  Plate  and  Description  of  Ca^^ilain  P^ckenham'i  Maheshin 
Rodder,  published  in  the  7tti  volume  ot  the  Transactions  of  the  So- 
ciety of  Art!,  Manufitctures,  and  Commerce,  which  u  earnestly  recom- 
lended  to  the  attention  of  all  Commanden.] 

OnprtK/vlng  Hoatx  from  founds  ir.a  vJ-en  shijii  foyntlfr. 
g  uny  mast,  yard,  or  spar,  the  longer  the  better,  by  anch  end, 
i  bight  of  the  span  to  be  twice  tlie  leneth  of  the  boom  ;  hend  the 
bal  rope  ex.ictly  in  the  middle  of  the  bight  of  tiie  span,  nhich  need 
bi  he  above  JO  fathom  loag  :  let  your  lioai  drive  end  on  under  the 
f  thi*  boom,  which  will  break  off  the  violence  of  the  «a  from 

On  r>  tliip  being  near  a  dangermii  Lir^Aare. 
To  teep  it  "hip  ott"  a  (inftwemtis  lee-shore,  every  eflorl  oF  mind  knd 
body  should  be  exerted,  as  beinj;  the  only  chance  to  save  th«  live*  of 
the  crew  uid  property  on  hoard.  Carrying  such  sail  as  will  give  her 
d  tvay  through  the  water  upon  a  wind,  as  long  a.*  she  will  carry  it. 
k  eertatnly  the  best  method  to  eflcct  this  purpuRe  ;  it  is  also  advisable 
Vradnce  all  tophamper  that  holds  wind  as  much  as  possible;  for  if  tho 
Tori  proves  so  deep,  or  the  bottom  so  rocky,  as  not  to  nffbrd  safe  a^- 
^llAnge,  their  safety  may  depend  entirely  en  carrying  miI- 
I  Suppose  in  tliis  situation  it  is  found  that  the  ship  will  not  clear  tlie 
kre  on  either  tack,  and  after  the  utmost  endeavours  ithe  if  perceived 
I  lose  ground ;  but  as  there  is  no  anchorage,  there  is  no  "tliei  means 
nt  to  continue  turning  to  the  last,  as  the  wind  may  abate,  'ir  may 
vary  or  change  in  your  favour,  even  when  you  think  it  is  the  last  tack 
yva  cnit  possibly  make  before  you  must  inevitably  go  on  shore. 

Dut  when  it  happens  thai  there  is  clear  anchoring  sround  ai  a  good 
'btance  from  the  nhorc,  and  satUng  proves  ineBectuurto  kefji  cleaV  of 
>  then  the  chief  dependence  nost  bo  upon  the  ground  tackle  a|jplitd 
Utbe  best  advantage 
Suppose  then  the  ship  to  be  properly  prepared,  and  to  have  let  g»  a 
mge  anchor  and  tow-line  bent  like  a  buoy-rope  to  the  crown  of  the 
'  ',  am!  the  itmer  end  of  the  stream-cable  bent  to  the  ciowii 
f  the  best  bower  or  sbeet-nnchor,  with  a  long  scope  of  cible  to  luiikc 
fee  ship  ride  safe  and  easy  ;  where  it  is  known,  or  found  by  souixling 
fith  the  lead  armed  nith  talluw,  that  the  ground  u  foul,  ihcD  no 
a  cable  should  be  veered  out  than  necessity  requires  to  biio^>.b* 
a  ride  with  as  short  a  scope  as  possMe,  bccioMi  W*  taii^nSs 
ffciif  or  cfiaJedj  if  tivut  happens  thci«  tftd        '         " 
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asWrii,  and  a  belter  chance  Tor  a^spcood  or  third  anchor,  trying  to  the 
■»*l  moment  all  possible  mc8n»  U>  keep  ihr  atiip  from  the  shore. 

Wbcrc  the  water  is  xo  deep  tliat  the  antUnmng  grounti  Uvi  but  a 
little  more  than  a  <-Bble'i  length  from  ilie  shire,  then  all  tlic  attchorx 
»tioul<l  be  lot  i^ti  to  the  best  udvantsge.  Tu  put  this  difficuli  prrfovm- 
ance  in  practice,  I  would  rcfomnKiid  to  gtt.,thc  R(pittr<^  tails  hnnded 
wiib  all  possible  dispalch,  but  to  keep  the  fore  tnpiiin.^t.  ay.ua,  »nd 
miiea  stny-sdls  set,  tlie  yarfls  brated  full,  and. the  tieltn  put  hard  a- 
u-eaiher  to  keep  headway  upon  the  ship,  shooting  her  ahnu  \hv  »hor« 
M  much  as  possible  lill  all  (he  anchors  are  let  go,  beginnin);;  with  the 
weaiheroiosl  anchor,  <ir  that  which  has  the  cable  in  the  wenllirrmost 
hawse  hole,  [ind^^o  on  with  ihe  next  wcnibermosi  anchor,  payingoutthe 
Cahlr  as  fan  ^s  possible,  thai  the  ship  (nay  keep  «.|iouting  abfad  till  nil 
ichon  ere  let  go.  Ami  nhin  the  ntces^ity  of  the  siiUBUon  re- 
^res.it,  iiQ  hesitation  should  be  made,  toimediaiely  to  cat  away  nil  the 
tnaali,  except  the  foreman  and  the  bi>u-^|irit  (the  fore  topninst  stay-Mil 
being  made  to  hoiBt  lu  theforcniasl-hcad-invhiih  will  not  only  make  lt)« 
sliip  ride  with  less  stntin  upon  the  anchors  and  lablr.",  but  it  lhi;y  givB 
way  slur  will  be  ihe  heller  |>n-pnred,  wht-n  necessity  R-tiuires  it  to  be 
done,  as  the  Iiisi  ri'fuge,  to  run  and  lav  the  sliip  on  =horc  lo  lhc.Jic«t 
ndvuntniic,  in  order  to  save  stl  ihe  lives 'ajid  pnipeHy  thai  is  possible  it) 
be  savctl,  rather  than  let  (hr  "hip  founder,  nr  sihlte  the  ;,'round  at  an 
aiiehtfrliy  the  tide  fnlling,  Sic,  which  ^ib'iJs  no  chance  of  )>ati>ug 
Allier  ltv«B  01-  property. 

On  S/iijii  being  farctd  on  a  ttaii^au\  I,rt  Shorr. 
iStuaiions,  cirfUtn stances,  tiint-s,  and  i>he<«,  an?  so  HiflBrent  And 
Ttrioo",  that  lo  give  advict:  on  ihte  dreadful  ociiision  it  diflltdi:  The 
beat  nianitgemcnt  on  a  gmdiml  rising;  shore,  '\\^  a  tidbitway,  i»  bu  HM  iH 
liojuible  nieuii  to  keep  the  ship  from  fioinf;  oa  »hon;  till  afWr  high  wiit 
Ur,  and  the  ni»in  and  tniiien-mait  being  liri't  i;ui  away,  thfn  to  run 
rifcht  before  the  wind  and  wuves  tvilti  ull  the  cnnvasN  thut  pouiVly 
ran  beset,  end  on  ufloo  the  shoi'p,  lo  make  ihc  ih'p  free  herself  the 
norei-and  to  rim  the  hi^dicr  and  UiWt  upon  ilie  (ground,  so  that  by  tllB 
aiivitnttige  of  ihc  tide  fuUing,  Ehr  may  «f>on  be  i-it *o  last  as  to  tie  out 
of  Iho  poirer  of  the  Waves  lo  hurt  het'mui;h.  Hy  ibis  tnanagemeilti  In 
my  opinion,  not  ouly  ^U  the  lives,  but  the  ship  and  cargo  may  be  olWq 
KHved,  which  would  he  all  lirtl  by  Iciiinf;  her  go  ai  r:Hu!oin  with  % 
on-'idcnd,  that  asbip  going  on  bhnrn  if) 
ntinuc  bcutiiig  as  luog  as  ID«  iiii«  fifltvi 
s  broitd'iilc  to  |tii'  vattea,  ihcy  will  bar* 
on  her  ilian  wb^-n  ihi-y  bid  tnd  nn  to 
t  little  healing  <hi  hcf  hjti.idside,  iu  (>r9> 
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it  may  be  absfjlurtly  necessary,  in  order  to  preserve  ilie  boats,  lo  haul 
thtMi  abovL-  liigli-wuier  mark,  ^vIiltu  tliry  nuv  be  turned  Ixitiuni  up, 
and  iD.iilu  a  placf  of  slu  Iter  when  there  is  no  u'tlior  to  l»'  bud,  ami  be 
ttJII  reiuJyliifro  tt>  the  sbip,  irth'-uvatlicrjierinilij  and  occuViuii  rfr|uirc-.<i. 
Dillinvnt  xhores  reipiirc  fliilL'rcnl  in:ijia<if;ni<?tit  mi  ibis  [IreitiHitl  OLca- 
•inn.  Anil  wbi-re  the  sliiiri>  is  jui'liinj;  but  liard  reeks  «tLi'[i  tci,  ynil 
under  water,  and  bigb  i-bt!^  :i!ii>V(!  water,  ivbicli  arc  inipiis-iibii'  to  he 
climbed  ii|),  in  this  si'uation  no  «aii  cm  be  'it'  aiiv  Kei  vi<c,  ilierelort-  all 
the  mastfi  ^bould  be  rut  :t\\jy,  and  ■i-.iiviy  ibcn  di'iJL-nd'i  en'in  ly  on  tha 
ground  tai-kle  beinsj  u^ied  I"  t!ic  bc^l  advantage  ;  and  il'  ilie  shin  drive* 
till  she  come*  ni'ar  ilie  hi-h  fliHi,  ii  is  well  known  iliry  iiiiike  both  the 
wind  and  waves  rebound  iVniii  lliciii  to  ■.iH:n-  clisiano",  where  if  th« 
ground  tackle  bu[i|X'ii  to  buld,  it  ni:iy  give  the  ^bip  a  chauce  to  ride. 

On  saving  Lives  from  a  Sliip  lost  on  a  Let;  Shore. 
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FL-ut  or  tiilv  runs  go  xlmii^  betiiveeii  the  tide  ami  the  i>hnre  as  lo  preve 
bootniS  luastt,  yardu,  &c.  with  ro|H»  made  fast  to  them,  from  I >eing  veer- 
ed on  liliure,  in  thi«  caiie  the  utuioKt  tiideavunrs  shiiuld  be  used  on  Imard, 
Olid  every  method  tried  to  convey  the  people  on  shine.  Lei  the  expe- 
riment of  a  F'j/iiit:  Sturm  KiK  lie  mad.',  that  may  liy  the  fovi:e  of  ihe 
wind  carry  an  iron  eriepei-  or  {;ra|jpliiii;  nmile  fas!  lo  the  tnil  of  a  rope 
from  the  wrvck  In  the  shore,  liy  whieli  access  may  bir  j^ot  lo  the  shore 
wlicit  (irevenlt'd  by  the  liile,  current,  or  retuniin-j  wavei.  I  w.iuld 
propose  thene  kites  tu  be  such  us  may  be  easily  anil  readily  made  on 
fmanl  anv  wrerketl  ve.^sel,  and  to  eoiisisi  only  of  lv>o  sli|>s  of  thin  deal 
boani,  a&out  three  inches  brtiail,  the  hiiig  piece  to  be  7.  8,  or  f  ieec 
long,  accoriliu^^'tothewfinbtoClhe  creeper,  jtrappliiij',  or  boat's  an;!. or, 
aod  the  rope  ciesijiitd  to  be  wm  on  shore  an.l  the  ~trop-t  pli-ec  iihoiit 
,  half  the  length  ol'  the  Ion;;  piece,  lo  be  nailed  about  a  third  fniiii  the 
top  tlmt  fornix  the  kite,  to  be  spannvil  wilh  log  or  lead  line  from  the 
four  ends  of  the  boards,  and  covered  with  a  pieie  of  li:;lil  s.iil,  ami 
slung  tVoiii  the  lour  ends  of  the  l)oarJs,  and  slienirthened  wilh  a  s|.;,n 
in  llie  midille  lo  the  iiiwtr  jiart  of  the  cro-s  boird,  w  litre  the  kile-rope 
is  to  be  apiv^-ii,  ;i.id  at  tl'.e  lower  tud  of  iIil-  kite  a  rope  •2,  'i.  or  4  fa- 
xXvmw  long  \*  lo  l'.«  bent  lo  the  iinippliii'i,  crec]»er,  orboai's  aneli'ir,  lo 
un»ver  the  purpose  "f  the  kiieV  lail.  I  inn  it  nigy  be  a^ikcd,  bow  ll;e 
kilv  may  be  made  to  fall  so  low  thai  the  anchor,  iic.  may  lake  hold  of 
the  ground.  If  nei-^s-lly  reiinires  lliiii  immediately  to  be  done?  Li-l  the 
kile-rojic  run  Ukj:*  for  a  time,  and  the  weit|;hl  of  the  anclior,  ro|«;,  &c, 
will  immediately  make  It  f.dl  upon  the  grmiiid ;  and  to  the  kite-bne  ;l 
larger  rope  mav  be  hauled  on  Khore  by  the  inbabitanb;,  and  fixed  so 
that  not  only  lives  but  property  may  be  saved  by  it. 

But  in  order  to  get  a  grappling  on  shore  another  cx(ierinient.ti\\^\\\i>£ 
made,  viz.  to  iboot  it  with  u  rope  beni  to  it  lambed  a,\ung  \,\t«  (i\iv<c\  «»& 
•f «  baad^ike,  laadv  round  just  to  fit  the  bore  u(  &  ^vA  ^«n,  wcA\w% 
2T2 


enough  to  reatli  from  the  rinj^  t 
pDwJcr  ;  thu  f^uii  clcT 


o  its  liijiipat  range. 

Let  ii  now  bV  suppoBud  lliat  a  rope  U  jot  from  iLe  wreck  to  the  shore, 
and  ^(cured  as  mkU  as  )Wi»blp,  till  »orncl)ody  vail  be  got  on  nhnrcbyit 
lo  secure  it  beUer-  Make  a  b<jwljng  knoL  in  ttie  Ikil  of  tbe  strap  o'f  « 
lidgle  block  ;  thftn  vecvc  tiie  xhore  rupi'  tlirnugli  the  block,  mid  lu  that 
piU't  oF  the  wi-eck  where  It  may  lend  ami  be  Laulei!  taut  to  iba 
gccalest  tultuiitage  to  sujijiort  iliu  block,  liaTfliling  upon  it  from  tb« 
wvcck  to  the  sboir  iii  this  surmt  untl  best  maniMr  poMJble  ;  and  il'  ttie 
wretk  hjTe  any  lower  matts  stauding,  the  shore  rope  leading  o»er  iha 
muiu-niiut  kt*d  would  mnst  likely  answer  the  purpo«:  best,  and  the  top 
■fiord  a  ceitvenient  place  to  get  nsctl  in,  and  go  Icom,  in  the  machiiia 
to  the  shore. 

But  the  facility  or  dilTiculty  attending  the  execution  of  these  means, 
tre  in  proportion  to  the  height  and  distance  of  the  shore  fiom  th* 
wreck ;  if  the  »hoie  be  low  and  nwur  the  wreck,  the  shore  rope  may  be 
made  to  lead  the  machine  upon  it,  with  an  easy  ucent  from  liw 
wreck  to  the  shore,  with  a  man  or  two  in  it,  without  much  strain  either 
to  ihe  lope.  «r  grappbng  on  shove ;  when  thi*  is  likely  to  be  the  case,  a 
hnc  should  b«  made  fut  to  iho  machine  in  haul  it  tc  the  wreck  again  ; 
by  wiiich  mean^  it  mav  happen  that  a  shipwrecked  crew  may  «oon  (ct 
on  shore  with  ease  an<f  safety. 

But  whi-n  the  ahoro  bappirns  la  be  at  a  great  distance  and  higher 
than  any  part  uf  the  wieck,  this  cNpeciuient  will  of  course  be  attended 
with  niorc  difliculiy.  In  order,  llierefore,  to  eaie  the  strain  on  tlu 
shore  rope  nml  arappling,  6x  a  ainall  sail  to  the  machine,  such  as  a  ham- 
mock  or  two,  &c.  this,  set  as  a  sail  upoa  the  machine  thnt  is  Ui  nui 
right  before  the  wind  ina  storm,  willcertainly  help  ereaily  to  lit\  and 
leswD  the  strain  of  the  machine  on  the  short*  rope,  and  force  it  forward 
with  great  power  ioward>>  thu  ^horc.  A  man  or  two  got  on  ibors  by 
these  means  may  greatly  coniribute,  by  making  things  secure  on  ahore. 
to  the  lavinf;  thi:  H  hole  crew,  before  tbo  ship  goes  to  pieces. 

But  sufpoBOg  liie  ah'p  In  be  wrecked  whtru  there  is  nf  iiher  tide  nor 
current  10  preitni  any  thin);  that  will  lluai  being  drove  on  »hure  by  tiic 
wavct;  in  this  leoc  a  icwline,  or  any  suitable  ro|;e  with  n  banling' liue, 
(Day  be  mwl«  f^t  about  the  middle  of  a  (par,  and  vei  rod  away  oa 
chore  a»  far  aii  it  will  no ;  anrt  if  it  liappcns  in  be  ui  nnevrti  rockv  ihorf, 
tlMiay  chanoe  lo  fmiiMlf  fuit  nmongKt  the  rocks.  But  if  it  be  a  aandy 
arftraiclly  shote,  then  iiu  luirh  L-huice  can  be  expetted  ;  it  will  th<»t 
'  rwiuirr  '.ni;-!?  p^niilr-  nu  itioitf  to  haul  It  up,  and  put  it  under  the  mumI 
or  i;i     ' '  'II-  U>  the  wieck,  lo  make  ll  bear  the  strain 

tbn;  :.ipe  to  be  tight  enough  for  the  raubino  10 

III  '  k  to  the  shore. 

':■  iiicle  we  shall  give  adesrrlption  of  the  Ua- 

K  the  R'>yal  Humane  Society  of  I^indon  hy 

'''■I  I  communicated  tome,  togetlier  with  tlta 

'>      <  Hr.  Ilawes,  Treasurer  to  the  above  Sociaiy. 

'     lutuitle  use  in  many  imtanceti. 

.'   a  girdle  nf  diameter  to   fit  ihr.  body,  aix 

■1  ibr-ut  fu\t  old  tavern  cork*  tirung  upon  a 

'I  v;eih<  r,  cuvci-eil  w'ilh  taovau  and  painted  in 

1  ',  •  i-[iruof.    Two  tape*  or  conis.  about  two  feet 

JoBg,  luiii :  bL  ^:cui:d  lo  <m,  back  of  \bt  ^ttltc,  with  l<iap«  at  dta  eitd*. 
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Another  tape  or  cord,  about  three  feet  long,  in  the  mitldle  of  which  k 
feiv  corks  are  strung  covered  with  canvau,  anii  painted  as  above,  must 
kIio  be  fastened  ta  the  biick  of  tht  girdle.  Two  p'n^  of  hard  wood, 
three  inches  long  and  half  an  inc'h  diameter,  must  be  faitejied  to  tha 
front  of  the  girdle,  one  to  tha  upper,  the  other  to  the  lower  part.  When 
the  Mariae  Spencer  is  to  be  uiied,  slide  it  from  the  feet  close  up  under 
the  arm*  ;  bring  the  two  lafies  er  cords  one  over  each  shoulder,  and 
iutu)  tbem  by  the  Isopa  to  the  pin  on  the  upper  part  of  the  front  of  the 

Sirdle  ;  bring  the  other  tape  or  cord  between  the  legs,  and  fasten  it  to 
ic  other  pin. 

A  person  thus  equipped,  though  unacquainted  with  swimming;,  may 
safely  trost  himself  to  the  waves  ;  for  he  will  float  head  and  shonlderi 
above  the  water  in  any  storm,  and  by  paddling  with  his  hands  mav 
easily  gain  the  shore. 

A  Marine  Spencer  constructed  as  above,  and  covered  with  strong 
canvass  unpainted,  will  have  nearly  the  same  buoyancy,  though  more 
liable  to  damage  from  the  effects  of  M:a  water*. 

We  furttier  add  the  Resuscitative  Process,  wishing  to  cftntribnte  all 
in  our  power  to  the  benefit  of  our  seafaring  brethren. 


Directions  for  the  Restoration  of  the  Drowned,  those  sus- 
pended by  tlie  Cord,  intense  Cold,  or  tremendous 
Lightning. 

1-  V^ONVEV  carefully  the  body,  with  the  head  raised,  and  send  to  (Iw 
nearest  medical  astiiitaiit. 

2.  Strip,  dry  the  body,  t\aan  the  mouth  aitd  nostrils. 

3.  Young  children  to  be  put  between  two  penmns  in  a  warm  bed. 

4.  An  advlt— Lay  the  unlbrtuiiaie  persnn  on  a  btd,  and  in  cold  wea- 
ther near  the  fire.  In  summer  expose  tlie  budy  to  the  rays  of  the  sun, 
and  air  should  be  freely  admitted. 

$.  The  body  to  be  gently  rubbed  with  flannel  sprinkled  with  spirits, 
flour  of  muituid,  &c.  salt  never  ti>  be  employed  ;  also  a  healed  tearM- 
in^jmn,  properly  covered,  may  be  lightly  moved  over  the  back  and 

SplDC 

ti.  To  ratore  Breuthing. — Introduce  the  pipe  of  a  bellows  (when  no 
apparatus  is  at  hand)  into  one  nojtril ;  ihc  otlxr  and  the  mouth  beine 
closjtd,  mflttle  the  ttaigi,  till  tha  breast  be  a  little  raised ;  the  mouth  and 
nostrils  must  then  be  let  free.  This  process  to  ba  repeated  till  the  re- 
turn of  life. 

7.  The  breast  to  be  fomented  with  hot  spirits ;  warm  bricks  or  tiles 
covered,  &c.  to  be  applied  to  the  soles  of  the  feet  and  palms  of  the 
hands. 

8.  Tobttcco-imoke  is  to  be  thrown  gently  into  the  fundament  with  a 
pnpar  imtmrnent,  or  the  bowl  of  a  pipe  covered,  so  ai  to  defend  the 
intnith  oFthc  asnatuit. 

9.  Etectricitjr  to  h*  eatly  employed,  eiihtr  by  the  medickl  assistants, 
or  other  jvdictoui  ptaetitioaen. 

ItiriQgchiabelaineiiled  thattbemoitiippnnt&iB^Q&aQ^  %«»*v 


iiUmark^  to  isstsT  Commanders. 

ein^  Hist 


rihnted  amongst  our  ships,  and  amongst  the  inha- 
spa  coast ;  and  rewards  ihoiild  be  held  out  to  the  poor 
re  for  eViry  itunian  life  savid  by  iheni  from  vessels  in 
rdvnrda  mipht  also  be  tile  means  of  saving  their  o*a 
le  just  laws  of  tlieir  couniry,  by  preventing  them  from  pluit- 
"  ■  t  enc6iirage  them  to  join  heartily  in  whatever  meiKAd 
Ire  people  on  board  the  ivretk  take  to  preserve  tltemielveB, 
m  ill  it,  by  securing  the  shore  rope,  or  osin|T  the  hauling 
■  ranchme  oa  shore,  if  it  is  high  above  the  wreck,  &c; 
ve  now  meet  with  in  manning  both  ships  of  war  and 
,  shrmid  teach  us  to  use  every  possible  method  topreseiyc 
ir  brave  seamen,  those  supporlcr*  of  our  giory,  power, 
niiequenee,  as  a  nation.  How  pleasing  must  the  reflec- 
'ho  contribute  to  help  them  ! 


I  calculated  to  assist  Commanders  when  coming 
into  tl*  British  Channel. 

s  know  that   their  reckonings  are  al-rays  tincei'tain,  iii 

the    length  of  their  several  pasaagea   from   the    times 

I  departure,  it  is  natural  to  suppose  that  they  must,  when 

o  any  dilRcult  and  dangerous  navigation,  experience  great 

[iiind  for  the  issue.  As  the  Britli^h  Channel  has  prored  fata) 

may  Be  fairly  ranked  among  those  places  which  are  deemed 

'    "r  approach  aflcr  long  passages;   and,  there- 

:uMed  with  the  conducting  of  ships  ihro 
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•f  grren  ;  ant]  in  proceeding  1 6  or  17  k-ngiics  TurthcT  to  the  eastward 
in  ihis  latitude,  you  nill  Luve  73,  75,  77,  ami  ^>  fathoms.  The 
BoutKliii{j;«  will  be.  Tor  the  mnxt  part,  fine  sand,  but  difTerent  in  colour  ; 
some  '>r  thvm  will  he.  white  sand,  mixed  with  vellow  3peck!i;  and  otbert 
fine  cretiii  sand,  with  some  mud.  In  the  lalitude  of  48"  23'  North, 
and  til  h'Hgneii  to  the  westwanl  of  Usliant,  lies  the  N'vmph  Bank.  It 
mn  tcli-s  abinit  S.  S.  E.  and  N.  N.  W.  I'i  leagues  in  length  and  four  in 
b,-eadth ;  and  has  64  fathoms  on  it,  fine  grey  sand. 


TSefotloixina  art  iht.  Soiinifini;f  in  tkr  ParaUeh  nf  iS"  SO",  and  49°  SC, 
ti7//(  their  levertU  depths  of  ii'aier  aitil  Dkcanccs  from  the  Uland  of 


'2A,  ~ 


QUALITY  OF  TJE  SorNDINGS. 


IJeiKtl  II 


Fine  grey  sand,  nii> 
J  Tme  grev  sand,  t 
\         and'bn,'       ' 


a-d  with  ^jn^ll  shells  1 


I)  bits 
ixedwitbbit^ofhrcwiislielU 
ttJrej-  sand,  mixi^d  with  bitsoi'  sln-li»  an 

(;rev  sand,  nilxtd  with  bl-.s  nf  %W\\%  and  -r; 
Gniy  sand,  mi^eil  wkh  shells  and  (jravcl 
Grey  sand,  mixed  wiili  small  oriiet.  shells 
Sandniixtd  iviih*;ravel,shells,andi'mallcunietf 
Whitish  grey  sand  and  flat  stunix 
Li^ht  grey  sand,  with  h\\»  of  ^ht;lls      .     .     . 
Cunrw  >iand,  with  hit<i  of  cockle  shells      ,     . 
(  Lij^ht  grey  sand,  with  bits  of  brown   and) 
)          yellow  sheljs,aiid  small  stones      .       j 
Light  grev  f^and,  mixed  with  bar  lev- beards 
\\  hitish  grey  sand,  bits  of  ::hir!is  and  fine  cornels 
{  Light gn;v  sanij,  niixcdnith  harley-beuixls  } 
1           and  imall  shells          .          .          .  | 

Fine  grey  i^aud,  with  bJtsofi<h<'1is 
(  Grey  sand,  spotted  with  led,  and  mixed "} 
\  with  biLspf  shells  ...  5 
Whitish  coarse  shining  sand,  with  fine  shells 
(  Whitish  coarse  shiuint;  ^aiii!,  mixed  with} 
\  barley-beards  iuidcor.d  ...  ) 
Whilish  coarse  sand 


When  running  for  the  Channel  in  l;;liiiidr  Vf  '.'.V.  whicli  is  the  best 
latilnde,  and  you  have  run  so  f:ir  tn  the  eastward  a:itosh<>nlen  your  water 
io  'ij  orti?  fathoms,  an<l  the  stinnd lugs  are  shells  and  small  yellow  stones 
or  red  sand,  you  may  thence  cmivlude  that  you  are  abreast  of  Mcilly;  or  if 
you  have  <J3  Fathoms,  whiic  saixl  with  grey  sjieeks,  and  sometimes  shells 
andsiones,Scilly  will  then  bear  about  N.E.  I'roni  yiiu,  distance  10  leagues. 
Vour  soundings  will  always  inform  you  wheihei  youaTeto>.Vn;^^t\V«wi 
or  southward  of  Scilly.  \n  the  Jatitude  of  Sciuj  ■^ou  w\\\  \vi";e  «i*i.'^ 
gTomd,in6O^0S,7i.oT$Ofa.l\ioms.   W.N.W.  IOW^mw  i^w^^tvW-j. 
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lie*  JoDOs'a  Bwik,  «n  which  you  will  have  but  30,  33,  and  40  fathoms; 
Mil},  n  littW  to  t)ic  sAuiliwATd  of  it,  yoa  will  Imre  72  and  73  fathmm.  In 
rtiBnio^forthcCiintinel,  in  tht  littitadB0l'4'9''30',  you  willhavetfae  fol- 
]ow)Ogdeptlu»fwater»idsaun(ling)t,whrnvoii  are  abreast  Scilly;  nuoo* 


]y,60falhon)i,oaz?!indbn)kcnihel!s;  Oi  rnlhoniB,  vhilesuidwiihgreT 
■peclu;  63  tathom^,  sliolls  and  iMnes  ;  aiid  i5  fethoniH,  fin?  grey  saiui. 
TIh!  coundingBD«ar  Scilly  arc  very  didereni  fruni  all  others  in  thri 


nidr ;  ^ieceti  of  rntteo  rock,  «•>  broad  ai  a  atnall  b«an,  uid 
colour,  will  come  up  with  the  lead,  which  will  not  be  the  case  any  where 
el<scin  the  same  parallel.  More  to  ihetouthtvardyou  will  have  deeper 
water,  with  fine  smid,  interspersed  wi(h  bl»clc  specki  Hke  gr'tiuid  pep- 
per. In  tlte  ni^bt,  or  in  fogj^  weather,  you  alioidd  ccnic  no  nArer  tn 
ficiUy  than  SCt  iJiliom*  ;  for,  ic^that  Uopih,  vou  h-iII  not  hi*:  more  than 
six  or  seven  tmgucs  Irom  it.  Abreast  of  Scilly ,  in  the  latitude  of  -IS* 
30',  you  witl  li»ve  70  fatham*.  braaiiy,  or  y''llow  and  while  vind  ;  and, 
M  tbe  eutw^ird  of  Scillvi  in  the  ^uitude  ot  4!J"  B',  you  will  have  56  M 
U  firthon^K,  coarse  sanJ.  Vou  ahoald  Ihen  it>!f r  more  to  the  ikorthward, 
and  enilpavour  to  make  the  land  abmit  tht^  Lii-ird  ;  yon  may  safely 
make  it  in  the  night,  m  well  m  in  itte  day,  if  the  wralhcr  be  clear  ;  lor 
the  ligbi-hiiutes  »and  k>  high,  and  th*  n>aM  is  so  clear,  tliat  you  may. 
wiilicmt  iliii'jL'i,  c<,me.  within  half  a  mile  uf  the  point.  If  the  weather 
prill  ■        .  J  .  aiinut  safisly  moke  the  land,  eome  no  nearer  to 

lijL-  '  —ml ;  fur,  ii)  that  depth,  you  will  not  be  tno« 

ill-:  lip  point :  your  soundings  there  will  be  pebbtc 

Ship'.  "!ii>i-i  ("niiiig  into  the  Channel,  ought  always,  ifpOMiblet© 
malte  the  iuirl  ubout  the  Lizard  ;  and  should  they  afterwards  meet  wltl} 
lliiek  wealJicr,  they  will  not  only  know  how  to  steer  but  allh  bow 
they  advance  up  tie  Channef,  which  will  become  more  and  more  n«- 
ccMary.in  pro[iiiftion  to  the  contraction  of  its  boanduries.  Some  hare, 
contrary  to  their  expectations,  got  on  the  south  side  of  the  Chatind. 
This  error  js  greatly  owing  to  the  strong  indraught  between  the  islandi 
o(  Guernsey  and  Jersey,  and  the  cofisi  of  Britaoy,  which  ought  alwaya 
lobe  giMnled  egaiiMl.  especially  it)  thick  weather.     It  fre<)uently  hsp- 

Ct  tbatiihipis  cuniinjj  into  ib«Ctiatinel,  have  iiothad  an  obstrvalion 
mimm  days  bick,  which,  together  with  the  operation  of  scant  and 
contrary  wiiid«;  and  the  setting  of  the  tides,  lend  to  prrpWs  and  be- 
wddi-r  [he  moat  exjierienced  mnrinrr,  when  thick  wenlret  pn^reiitl  Um 
rtom  getting  a  stent  of  the  land,  llir  variation  of  the  comnau  in  th« 
entrance  of  the  Chuinel,  i»  nearly  27"  W. ;  btit  aathcvariaiwn  is  con- 
tinually increasing  at  the  rate  of  about  a  d^ee  in  etery  fm  year*  and 
a  half,  it  will  be  necessary  to  odd  elercn  minoleii  for  every  year,  aufr- 
wquciit  to  the  year  1910,  wtiidi  will  give  yon  the  tme  variatiOD  aiany 
lime  pretty  exact. 


EXPLANATION  AND  USE 


THE  TABLES. 


TABLE  I. 

Diffirence  of  Latitude  and  Departure  for  Points  and  Sttarters., 
The  points  and  quarters  uniler  four  points  are  found  on  the  top  of 
.tbe  table,  and  tbo&c  above  are  found  at  bottem,  to  the  distance  of  300 

TABLE  IL 
Difference  qf  Latitude  to  every  Degree  nfihe  Sitadrant. 

ination  and  use  of  Tables  I  and  IL  have  esample*  in  every 
Plane,  Middl«  Latitude,  and  .Mercator  Sailing,  S:c. 
TABLE  in. 

Sines,  Tangentr,  and  Secants,  In  e^try  Point  and  Saarler  ef 
the  ComjMS:'. 


The  expli 
Question  111 


J^garitkm 


The  points  and  quarters  are  contained  i 
ind  the  log.'siuea,  tangents,  and  secaiiu,  ii 


first  and  last  columns, 
inienueUiuie  colmniis. 


Contains  the  logariilims  of  natural  numbers  frtmi  1  to  lO.noO,  and  to 
5  decimal  places  of  figures:  the  index  is  alnays  one  less  than  (be  num- 
ber of  integral  figures  in  llic  natural  number.     Sie  page  1 9. 

TABLE  V. 
Log.  Sincn,  Tangents,  ami  Secants. 
This  table  contains  the  log.  sine,  tangent,  and  secant,  to  evciy  mi-  - 
M)te  of  the  quadrant.     See  page  the  20. 

TABLE  VL 
Meridional  Parts. 
The  meridional  parts  are  to  \w.  taken  out  with  ihe  d-'grfes  of  latitude 
Bt  the  top  or  bottom,  and  f'lr  the  mile 

TABLE  VII. 


Ii  always  to  be  added  t 
o barred  altitude. 


tlic  z 


-ubiracied  from  lli« 


TABLE  VII!. 
^  Dip  nf  (Ae  Horizon^ 

Tm  number  opposite  tlie  height  of  the  eye  above  die  ^wt^Miit  «X  '^m 
esi  >■  to  be  (ubtnctcd  from  the  obsarTcd  alt'ilude. 


^^JHpiH 

RXPLANATION    AND    DSfl  OF  THE    TABLIS. 

TABIS   IX. 

Sun's  Parallax  in  Altitude, 
let  of  minutei  opposite  the  oliservtd  altitude  is  to  be  added 
led  ahitucie.                                                                                      - 

TABLE  X.                                                           . 
jWoon's  Aii^enttaion.                                                         ' 
■^er  answeiiiiR  (o  the  moon's  altitude  is  lo  be  added  lo  lh« 
jonial  semidiameler. 

TABLE  XI. 

TJip  at  Sifffrent  Distances  fioiH  the  Ohservtr. 
ler  ijpp'isitc  ilie  distadcp,  and  otider  tbe  height  of  the  eye, 
[■acti;d  tVomilic  oWrved  alliiude, 

TABLE  XII. 

fiun-s  Dcclimtm,. 
*  yeir  and  monih,  and  opposite  to  ihe  day  of  the  month, 
j  in  the  kfr-hai^d  column,  stands  t'he  de'tlination  fur  that 
3t  Greenwich,  which  you  are  to  observe  whether  it  is  oortb 

TABLi;  XHL 

■  t/ie  A/rt'j  Ikclination.     For  reduchig  the  Sun's  DeclitttUioji          1 
ny  meridian,  and  lo  any  Time  under  that  Meridiun. 
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To  be  added  or  subtracted  accordine  as  the  declinatinn  is  either  in- 
CressiNg  or  decreasing  ;  but  if  tlic  time  h  liefore  nocn  or  east  longitude, 
the  ^plii:atioD  of  ihc  sum  is  reTurse  to  the  fornitr, 

TABLE  XIV. 

Sun's  Hi^ht  Afcen^ion. 
TTiis  table  is  sufficiently  exact  for  finding  wlicn  any  star  cotnes  to 
the  meridian,  in  onlcr  tu  obtain  a  latitude  ;  but  for  ail  cases  and  cal- 
culations for  deieimininj;  ap|iarent  time,  the  sun's  right  a:iceiision  mus'- 
be  taken  out  of  the  Nautical  Almanack  for  the  given  year. 

TMiLE  XV. 
Tlie  Right  Asctmioa  and  Dcciinaiioa  of  ihc  principal  fixed  StOfs, 
,      Baneatli  the  tnble  is  a  iiotr,  showing  how  to  correct  the  stars  to  any 
time  before  or  afiertbe  ysar  iSOS, 

TABLE  XVL 
For  turning  Degrees  and  Minutes  into  Time,  and  the  ccnirary. 
The  manner  of  using  this  table,  is  plain  from  the  followiog  tx- 
ampleti. 

^.  I.  Reduce  78' 35' ]5»  to  time.  h.    m.     s. 

Opposite  to  78"  in  3d  column    -    i   II'     0 

to  sy  in  1st    do.         -  2  '20 

to  15"  in  1st    do.         -  1 


78  35  15  5  ,14  21 

£r.  2.  Conyert  6  h.  50'  30" 

Opposite  to  6  h.  48'    0    in  column  4lh  is  102°    CT 


6     50'  3S"  102*  33' 

TABLE  XVIL 
T»  reduce  tlie  77me  of  tht  Moon's  Passage  ocer  tier  lilcridinn  of  Green- 
wich, to  the  Time  of  Us  Passage  «rer  any  oilitr  Meiiilian. 
This  table  ia  to  be  entered  with  the  daily  variation  at  ihe  top  (which 
is  found  page  6,  in  the  Naut.  Aim.)  and  lite  lon^iiuJe  of  the  place  on 
the  left-hand  tide  column,  the  minutes  correspond  iii;,  are  tu  be  added 
to  the  time  of  the  moon's  passage  over  the  meridian  of  nreenwitb,  if 
the  longitude  be  west,  or  subtracted,  if  east. 

Ei.  At  what  lime  uill  the  moon  pass  (he  meridian  of  Cape  Horn,  in 
longitude  es"  1 3' W.  on  the  5:h  of  December  1810? 
IVIoon's  paiaage  over  the  meridian  of  Gi  cenn  ich,  Dec.  5,  by 

1^..\.  '         -         -         - '    8h    O' 

Correction  corro«ponding  to  daily  var.  43  ni.  aud  long.  68° 

n'W.  + 0      g 

Time  of  the  moon's  passing  the  mer.  of  Cape  Horn,  Dec,  5.  8       9 
TABLE  XVni. 
Decimah  to  enery  Minute  ia  Tvxhe  Hours. 
The  i»e  ofttMhble  a  at  lii*  bottom  of  UbU  X\U. 


l!Xri..\ NATION    AND    VSt:   OP   THl;    TMU.KS.  .'(.!;( 

TofinJ  Ihc  lii-l-!-  nmt  &tliiig  of  tli^  Sinn. 

V'V  till-!  \Mc  ili^'  risiii;;  nntl  sellmg  of  any  star  mav  be  foiinJ,  nlvise 

f1('Clii>:i(iiiii  ilui'j  nut  (.xu-til  'J3'2t>'  norlli  oi-  soutli,'  in  liiu  loiluwin^' 

Jf  vmi  nrc  in  nortb  latitude  am)  tlif  stnr  ha*  nortli  <Iecllnati<.ii, 
Innk  lor  ilir  dcrlintitjoii  at  tlin  lop,  and  llie  htitudt'  in  tUe  ri;j:U  nr  lit'i- 
(land  cohimnf,  in  the  anglu  of  meetintr,  is  half  the  linn-  of  ilii-  ■  t;ii'< 
con  till  nan  CO  above  the  hnri>;(in  in  that  Ulitnili',  nr  the  timit  il  l:\U-i  lit 
ssccndii)^;  frntn  the  eaiitem  side  nt'  the  horizon  to  the  nieri-Iiaii,  3.:u\  <W- 
fit-ntVitiff  fnjni  the  mrridiiin  to  tliu  wuslern  [liirt  of  the  horizun. 

'nii'ri'fore,  if  rhp.>e  hourit  Rtid  minute^  Iti'  I'ubtracifd  from  the  tii:ic  <•{ 
the  star'*  coming  to  thu  meridinn,  the  reniainder  will  be  the  linn-  u(  the 
Slav's  riitin-;,  and  it' added,  the  sum  will  he  thi'  time  iil'd.c  slnr'.-i  siiiinL; 

Tor  finding  when  the  star  ciinies  on  lite  meridian,  lU'e  |)ai.'r  'Jl". 

i-lr.'l.  Iteijuired  wlicii  the  star  Arctiini)  risis  and  scis,  ix-cciuljcr  1 , 
1  <<  10,  in  latitude  r,l  do<;rt'cs  Xorlli. 
The  tinin  of  the  star's  eoiiiing  to  the  meridian,  or  simlliin^  in  >      ,j 

the  morning,  page  'Jiri    f 

Thrn  iimlcr  mar's  decliiiaHon  L'tl-  1 1',  or  •2:fl  N.  iin-l  :iL:ai.isr  (      „    ,, 

latitude  ^1  stands    }      '    " 

*Tlmcof star's  ming  iiilhemorning  !    "C 

Added,  gi»-cs  the  time  of  ilie  sL.ir's^fttin,-  iT  Jo 


Star  sets  22  minuses  nficr  .'j  ill  tiic  evt-nin^'  -J  -Jti 

When  the  latitutl-'  is  iv,rU.  nnd  the  st.ir  In?,  soiilli  .krlination,  .,r  ilie 
tatittidi' south,  and  till' >^Mv  !  "is  ivoih deelinntiDn.  find  tliu  lutitttde  in  llie 
side  columns  a-i  Info;--.  ^it'aiiiM  wliich,  and  uii'liT  llie  dcj;ri-i'S  i.l' dttli- 
iialion,  stands  Imlf  the  ti:iii'  the  s'ur  is  iindcr  tlio  horizun,  iihidi  ht-iiv^ 
4uhlraerk.-il  tram  !  J,  the  remaimlir  will  In-  lio!f  tiie  lime  x'n:  star  will  be 
■boTt'  llie  Iiiiri-'on  in  lii^it  {.i.iiude. 

Exanijile.  What  time  will  tiio  star  Virj^in's  snke,  ri>(  r.iiJ  seta?  I.:^n- 

ilon,  Jiaif  7,  [310 , i'l  0 

UiiiiiTthr:  d.;fliii;,tion  10°  lu'  S.  and  a^aiiwt 'lali.u.ii-  51'   :iJ}  .  , 

or.5j'slands    ' J       '  '" 

Half  the  time  t!;c  star  is  abnvt  the  hori/nn  S     1 

The  star  L'ljiiiuitothe  in«.ri<iiaii  i;i  the  evi-nini/.  at ;  1  ; 

Wliieh  siili;ractel,  shows  that  the  star  ri-.e=  .■,  :■•  n^ii.ii^i-s  flftiT  ) 

5  inllie.VL-iiliig  ^. J       ■     •' 

Addi.'d,  sboM'^  ilic  lime  ihe  star  sets  in  ilie  m!<riiini.' I    _) 

III  like  manner  mny  the  rising  and  seliii<<;  of  ilh.'  i  !.<■:'  .  In"  f  -  is  i 
when  liieir  Jftlination  dues  not  exteed  ^J,"  i,  uikI  t!:u  i  .,..■  >il  lii.  .,- 
p3ssa<je  over  iliu  meridi;m  is  known,  whicli  i^  found  in  j  ."  Ii^i  <.:  :  .■; 
Nautical  Almanaek. 

Sniipuse  it  were  rci|uin'd  to  find  the  muoit'i  tVivj.  iv.'. -.i-.u.- •.  -'■.-},, 
SO,  liilI,inIalitudeJ'J''north. 

A  lie  A'a'atical Almanack  (page  Clli),  1  find  O^at,  \'ae  \ftuuvi  v^i««j*  'W 


EXPUNAYWli   aSD   tfBB  OP  THE  TABLKS, 


tABLi;  xw.  .^ 

Propoj-iiiinii}  tognriilims. 

TTiMe  legarithms  are  aclnjtlod  for  Eiiiliii^  ihn  appaietit  lime  at  Ori-ii' 

ivich.  iiy  omparing  the  ob§crvt:ri  di^lante  nf  tlic  moon  siiil  tut),  or  of 

ihe  moon  and  a  lixeil  sur.  vihfn  reduceil  lo  the  trim.  wiJi  llie  »smv  iU- 

incn  set  dmfn  in  the  Nautical  Alninn^ck.  for  evrly  ttire«  hmiri  uf 

xuwicE)  timv.    These  la^rarjihnis  are  very  uxei'ul  wlierc  duxa^-siin.ilt 

a  p«nt>f  the  calculation. 


TABLE  XXVL 

)r  cwiipufing  till  EJftcii  of  Painltax  on  tlie  Moon'i.  Dhianix  from  the 

Sim  or  a  Star. 
Look  Tor  the  correclett  distancp  in  the  top  cnlutnii,  tni  the  correction 
the  muon's  altitude,  tn  llie  lefi-haml  side  cotitnin,  tale  out  the  nuin- 
T  of  secondu  that  is  found  iin''fi  the  former,  and  opposiie  the  litter. 
Look  again,  in  the  saniedisi^nce  colomit.  and  the  principal  ctlicts  ot 
B  moon's  parallax  in  the  left-hand  side  column,  and  lake  out  the  nam- 
IT  of  seconds  lh>tt  ttatid  uniler  the  former  anil  opposite  the  latter,  th« 
J^rence  of  tbew  two  nUmlit'ni  tnutl  be  nddcd  to  the  correclcil  disluice 
'Jena  than  W,  but  sabstract  from  it  if  more  tlian  W. 
In  working  by  the  tii<^thod  shown  in  p.i^e  2:IS,  should  the  distance  at 
objects  bis  aboTo  90  degrti's,  you  miwt  look  in  table  flS  with  the 
r«ht  distance  at  the  lop,  and  the  a>att*'s  corrrcilon  in  the  Icfl-liand 
column,  the  nuniTit-r  found  subtracted  from  '20,  hurts  the  thitd 
In  the.'Hnie  cal'itnn,  and  corrt^spomhn^  Lotlie  ditirrKHCe  of 
.  s  another  oomberj  which,  when  subtrattcd  from  '20,  leave* 
fourth  torrtclion. 

"  B.  The  (liflerenindmherj  found  under  OSMotf".  lOi*.  110'.  II  j*. 
',  Sec.  stibiracteil  from  20,  will  leave  the  numbers  asare  in  the  labia 
tlM  end  of  table  'JQ. 


Is 


TABLE  XXVir. 

For  reducing  Mbiula  iasa  Secumls,  nnd  th^soiiiru 
fhe  use  is  m  plain,  that  it  requires  no  t;xpliination. 

TABLi:  xxvin. 

Latiluilcs  und  Limgitvda. 
This  table  contains  the  la'itudfs  and  loitgiiodes  (from  the  mi-rii!i!l>i  nf 
nenwich)  of  the  principal  ('<i|ie3,  headlunJ;),  [ioidIr,  ports,  haibnurs, 
lCk»,  Btioals,  &c,.  III  ihe  wo;  Id. 

TABLE  XXIX. 

,  A  (icitertU  Tide  Tnble. 


■ 

■ 

^^H 

■ 

■ 

■ 

^^^^H 

■P 

■ 

^^B 

^^^^H 

i 

f            TABLK  1.     DitTctvnce  of  UtituJe  and  Dep&riurcfgr  }  Point.          ^M 

r 

Ut. 

D^ 

Ua> 

L*i. 

"Uep- 

-Dm 

L.>, 

05.9 

Diii 

"Ui. 

D 

^1-.  II  Din 

V40.7 

D^ 

01.0 

1)0.0 

t> 

"w^ 

113.U 

17 

120-9 

18 

180.8 

08 

9       )t4 

D2,0 

m 

fii 

61.9 

121.9 

06,0 

181.8 

08 

9         42 

241.7 

\l'.» 

; 

n4J 

K 

6. 

(."4 

62.9 
63.9 

03. 1 

192.9 
123-9 

06,0 

t 

182.8 

ie:i.8 

09 
09 

0         43 
0         44 

242.; 
243-7 

11. 9 
ia-0 

06,1 

«;i 

G4-y 

113.2 

25 

124.8 

06. 1 

es 

IB4.B 

09 

1        45 

244,7 

13.0 

6 

M.i 

Sfa 

65.9 

113.2 

2« 

125,8 

06-2 

86 

09 

1        46 

245.7 

12-1 

no 

S7 

68.9 

)3.3 

^ 

126-8 

06. a 

87 

IflSJ 

09 

■J       47 

^^16, 7 

13. 1 

i 

08.1 

110 

e« 

«7-'» 

03.3 

28 

127-1 

06.3 

SB 

187,8 

1» 

2         48 

347.7 

19-9 

9 

os.o 

00 

Gh 

68.9 

1)3.4 

29 

06.3 

89 

188,8 

09 

3         4! 

248-7 

12. » 

10 

lO.tl 

DO 

(0 

C9.9 

03.4 

30 

m'.H 

06.4 

90 

189,8 

09 

249-7 

19.3 

11 

11.0 

DO 

7 

70.9 

[I3..1 

13 

130, B 

D6.4 

191 

>90,8 

09 

4       251 

250. 7 

12.3 

IS 

!KI 

72 

71.9 

W.S 

32 

131,8 

06,5 

■91,8 

W 

351.7 

12.4 

13 

73 

72.9 

M.6 

132.8 

06,5 

9: 

193.8 

OB 

5         5! 

352.7 

12.4 

14 

00 

73.9 

M.e 

133.8 

OS, 6 

94 

193.8 

09 

5         64 

263-7 

I3.S 

IR 

73 

74-9 

M.7 

35 

134.8 

06.6 

95 

i94.e 

09 

«         5fi 

254.7 

I2.S 

\6 

16.0 

no 

7b 

75.9 

ra.7 

36 

13S,B 

06-7 

96 

195. » 

09 

6        56 

255.7 

l:i.S 

17 

I7.n 

00 

77 

76-9 

33.8 

37 

136.  B 

06-7 

97 

196.8 

09 

7       67 

256.7 

13.6 

le 

IB-O 

no 

7a 

-7.!l 

W.B 

3H 

137.  B 

98 

197.8 

09 

7         SB 

2S7.7 

13-7 

la.t 

19 

I9.fi 

w 

79 

78.9 

J3.9 

39 

138 -B 

06!g 

99 

198.8 

09 

8         69 

258-7 

30 

20. U 

»! 

8( 
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472yo 

97993 

■mm 

50704 

O;i007 

43 

.■)79«9 

49341 

50659 

OVOIl 

526  70 

42 

19 

47371 

97986 

40383 

50615 

0^'UI4 

52629 

41 

yli 

y. 47411 

9-9-982 

9.4n4,)o 

10.50570 

10.0^018 

10.52589 

40 

■J} 

4745:i 

U7978 

49474 

50526 

0M022 

52548 

39 

32 

47492 

9~974 

49519 

50481 

0J0^6 

52.108 

■23 

47533 

9-970 

495S3 

50437 

02030 

52467 

39- 

'    24 

47573 

97966 

49607 

.10393 

0Wi:i4 

524'i7 

■2b 

47fl3 

9  962 

49652 

50W8 

02U38 

62:JB7 

26 

47(!54 

9  958 

49ti96 

,^0304 

02042 

.^2346 

34 

27 

47694 

9  9B4 

49740 

02046 

5^306 

33 

V8 

47734 

97950 

49784 

50216 

02050 

52266 

32 

'    29 

47774 

9  94b' 

4flMa8 

,     5ltlI2 

02054 

52226 

31 

'■   30 

4:et4 

3.97942 

4.49B72 

10.. 101 28 

1(1.020,« 

I0.5218S 

30 

47h;>4 

97938 

49.'.  IS 

S0O84 

oi;o6i 

52146 

29 

47^94 

97934 

49960 

50040 

OL!066 

.12106 

47934 

97930 

60004 

49996 

02070 

5206G 

27 

,  :!4 

47974 

97926 

hfMHB 

49852 

02074 

52026 

26 

;  '-^^ 

4H0I4 

97922 

S(I093 

4990H 

02078 

51986 

2S 

1   J6 

46054 

979  i« 

50136 

49864 

51946 

24 

■  37 

4H094 

97914 

:>OI80 

49820 

.11906 

23 

1  i^ 

4»4I33 

97910 

311223 

4.'*777 

oaouo 

.'il«67 

22 

\   39 

i'il'ja 

97906 

50267 

49733 

02094 

51827 

21 

40 

9.4W2U 

9.97902 

9.50311 

10.49689 

10.oa0.43 

10.51787 

20 

4J 

971i98 

503S5 

49(;45 

02102 

.■■\7l« 

is 

4a2,'J2 

97694 

50398 

49602 

02106 

5170r! 

li 

43 

483.(2 

97890 

.'■.0442 

49558 

021  10 

51(;(i8 

17 

44 

4B371 

9788S 

.'*485 

49315 

02114 

.11629 

16 

■   4fl 

48411 

97882 

50529 

49471 

02118 

51589 

15 

.  4G 

4H450 

97878 

50572 

49428 

r>1550 

14 

48490 

97874 

5U616 

.    49384 
49341 

U 

4M 

4^5:119 

97870 

506S»    ' 

02130 

51471 

12 

.    49 

A8:,6a 

97866 

50703 

49297 

02134 

51432 

11 

.10 

3.48607 

9.97BGI 

9-50746 

10.49264 

10. 02139 

10.51,193 

10 

4B6-17 

fl7Bi7 

50789 

49211 

0214:1 

51353 

9 

4«6a6 

97853 

50833 

49167 

02147 

51314 

B 

4X7^5 

97149 

M876 

49124 

02151 

.■51275 

7 

48764 

9784S 

609 19 

49081 

02155 

51236 

6 

ui 

4B803 

97841 

50962 

49038 

02159 

51197 

5 

48842 

97837 

51005 

48995 

02163 

51158 

4 

S7 

48881 

87833 

51U4B 

48952 

02167 

51119 

3 

in 

48920 

97829 

51002 

48908 

02171 

51080 

•J 

53 

48959 

97B25 

51 135 

48865 

03175 

51041 

1 

60 

48998 

97821 

51178 

48822 

02179 

M.W(1 

X— 

^ 

t'u-sine. 

S'°'- 

Co-lWlg 

Tingem. 

\tl>-MtC*,TA 

.\    ^bftC'b.v.^ 

A>\ 

\SwE^r^ . 


11 

49424 

VI  u*f 

12 

4946*2 

97771 

5M$91 

4^309 

02229 

13 

4[)r>00 

97767 

51734 

48266 

02233 

14 

49S39 

97/63 

51776 

48224 

02237 

15 

49577 

97759 

51819 

48181 

02241 

\G 

4!^t)ir> 

97754 

51861 

48139 

02246 

17 

4f)6o4 

H77.'0 

51903 

48097 

02250 

18 

49692 

97746 

61946 

48054 

02254 

19 

49730 

97742 

51988 

48012 

02258 

20 

9.49768 

9.97738 

9.5205] 

10-47969 

10.02262 

21 

49806 

97734 

52073 

47927 

02266 

22 

49844 

97729 

52115 

47885 

02271 

I  23 

49882 

97725 

52157 

47848 

02275 

i  24 

49920 

97721 

52200 

47000 

02279 

25 

49958 

97717 

52242 

47758 

02983 

26 

49996 

9771s 

52f84 

47716 

0B967 

27 

50034 

.  977O8 

52829 

47674 

(te990 

28 

50072 

97704 

5236» 

4^682 

02999 

29 

50110 

97700 

52410 

4780a 

00900 

30 

9.^146 

9.97696 

9.5MI2 

l!0.4764i 

10.02304 

3] 

50185 

97691 

52494 

47S06 

02309 

32 

50223 

97687 

52536 

47464 

02313 

33 

50261 

97683 

525711 

4742-i 

02317 

34 

50298 

97679 

52620 

4738O 

02321 

3« 

50336 

97674 

52«6l 

47389 

0232£ 

SS 

50374 

97670 

62703 

47297 

0233C 

37 

50411 

97666 

52745 

47255 

0233^ 

38 

50449 

S7962 

52787 

47213 

02334 

39 

50486 

97657 

62820 

47171 

0284 

40 

9.50523 

9.97658 

9-52870 

10.47130 

I0.02»f 

41 

505^1 

97649 

52912 

47O68 

0235 

49 

50598 

97645 

52953 

47047 

0285 

43 

50633 

97640 

52995 

,  47005 

0386 

44 

50673 

97636 

53a37 

4W8 

0236 

49 

50710 

97632 

53070 

^W22 

0236 

•*•*-' 

^Abqa 

0239 
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Co-sim-. 

Tangent. 
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S<:CHril. 

Co-stcant. 

10^4B736 

u 

a .  .i  l:tu'4 

9.97567 

9.53697 

I0.46:1U3 

10.02433 

51301 

07563 

5373a 

4(i2G2 

02437 

48699 

.■iiajB 

37^58 

S377U 

46221 

02442 

48662 

J1374 

97554 

5:1  a  20 

46180 

0244G 

48626 

Allll 

97540 

53BG1 

40139 

02450 

48589 

51447 

S754S 

5:1902 

46098 

02455 

48553 

97541 

53943 

46057 

02459 

48516 

5152(1 

97536 

539B4 

46016 

02464 

48480 

07iA-i 

S402.S 

45975 

D246B 

4844:> 

sijs:) 

9-52a 

54U65 

45935 

02472 

48407 

3.51W9 

9.975V3 

9.54106 

10.46894 

10.02477 

10.48371 

sjbVji: 

.97519 

54147 

46863 

02481 

48334 

51702 

97515 

54187 

4.-.813 

0248.S 

48298 

317.H 

97510 

54228 

45772 

02490 

48262 

51774 

87506 

5426;i 

45731 

02494 

48226 

51UI1 

87S01 

54,109 

45691 

02499 

48189 

51847 

37497 

S4350 

43650 

02503 

48153 

51Ka.'l 

97492 

54390 

45610 

02508 

48117 

;i1S19 

97488 

54431 

45569 

02612 

48081 

5IS05 

97484 

64471 

45529 

02516 

48045 

9.SIS91 

9.97479 

9.54512 

io.454aa 

10.02521' 

io.4aoog 

520-/7 

97475 

54652 

45443 

02625 

47973 

52063 

97470 

54593 

45407 

02530 

47937 

S3 

52039 

9746S 

54633 

45367 

02534 

47301 

34 

52135 

97461 

54673 

45327 

02539 

47865 

52171 

97457 

64714 

45286 

47829 

Ig 

S2207 

97453 

84754 

45246 

02547 

-17793 

27 

52242 

97448 

64794 

45206 

477S8 

28 

52278 

97444 

648S5 

45165 

02556 

47722 

29 

52314 

97433 

54875 

46126 

02561 

47686 

30 

9.52350 

9-97435 

9.54915 

10,4,'>oe5 

10.02565 

10.47650 

31 

52Jlt5 

97430 

54955 

45045 

0257tl 

47615 

3:^ 

52431 

97426 

54995 

4.';005 

02574 

47579 

33 

524J6' 

97421 

56035 

44965 

02579 

47S>M 

34 

52492 

97417 

55075 

44925 

02583 

47608 

35 

52527 

97412 

4488,1 

02588 

47473 

3G 

59563 

97«» 

55155 

44845 

02532 

47437 

37 

52598 

97403 

55195 

44805 

02597 

47403 

38 

52634 

973.W 

44765 

02601 

47966 

39 

52«i.9 

97394 

55275 

44725 

02606 

47331 

io 

9.52705 

9.97390 

9.55315 

10.44685 

10.02610 

10.47295 

41 

5274a 

97385 

44tt45 

02615 

472GO 

4:j 

52775 

97381 

55J.95 

4W05 

02619 

47335 

4A 

97376 

,%J4I4 

44,166 

02624 

47189 

44 

62H4G 

97372 

55474 

44526 

02628 

47154 

528HI 

97367 

55514 

4448II 

02633 

47119 

46 

J2fll(i 

9736,! 

55554 

4'l41f; 

r)2i;j7 

47084 

■17 

52951 

97J58 

55593 

44407 

02642 

47049 

48 

.-.29Hfi 

97353 

55U33 

44.167 

02647 

47014 

4S 

5,1021 

97J-'9 

55G73 

41127 

02651 

46979 

SO 

!).j,i05G 

9.97344 

n.5.-.712 

10.44288 

10.D'2G56 

10.46944 

5.i092 

97340 

55752 

44248 

03660 

46908 

9733.1 

55791 

4421iil 

026G5 

46874 

37  Wi 

.ViMJl 

44163 

026G9 

468.13 

S4 

97326 

55870 

441  JO 

02674 

46804 

5.1 

97322 

55yio 

44090 

02678 

4S763 

S'i 

53266 

97317 

551149 

0268:1 

467  i4 

57 

5:1301 

97312 

S59B9 

0268B 

46699 

b» 

,-,3336 

9730H 

S602B 

:  4397a 

02C92 

4G664 

5.9 

.'i:(.i70 

97303 

5S067 

43933 

02G97 

46630 

5:(405 

97299 

56107 

4.t89:i 

02701 

46595 

— 

Co- si  lie. 

Sin.'. 
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■Vaii5,oi\\.. 

\t:,o-i«tf.ivA 

\  '^IK.'MW. 
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Ci>-seraiil. 
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.')..'.  343  J 

9.<I7015 

y..n«ia 

10.41589 

10,09385 

lO.44.sfi7 

60 

:ij4(i-6 

371110 

/W455 

41 545 

OW90 

44534 

f>9 

.■r.-i» 

37006 

r.Ki;i:i 

41507 

(19995 

44501 

58 

3 

55.'i.« 

U  7(101 

,VJ5.ll 

'.}-l?J 

09399 

44468 

57 

4 

.'i:i.i(>4 

maniS 

r^HMH 

4143! 

44436 

56 

S 

h:irtin 

3U39I 

41394 

03003 

44403 

65 

36iBa 

M-i-ii 

JI3.56 

03014 

443/0 

54 

^ 

'r.mii 

96981 

.ItJUUI 

41319 

03013 

44337 

53 

8 

f>jliiiS 

36976 

an:  19 

41'JH1 

03oa4 

44305 

62 

9 

hi,7-^a 

96371 

58757 

41943 

03Oa3 

44972 

51 

lu 

S..">5/'j1 

3,36360 

3.58794 

I0.4I:;UG 

10,03034 

10.44939 

50 

."..iTU  1 

seuiiii 

.-ili«39 

41168 

03038 

44207 

49 

r-itfi:; 

moti? 

.waU9 

03043 

44174 

48 

IJ 

Sori.'.a 

9695:f 

.•-8907 

03048 

44142 

47 

14 

r,3iui 

96'947 

.11056 

03053 

44109 

46 

15 

!rj!ri3 

)»G949 

.^Kgei 

41013 

030SH 

44077 

45 

III 

559fiS 

96937 

5fl019 

4098 1 

03063 

44044 

44 

17 

55>)e3 

96939 

59056 

40344 

0306H 

43 

18 

.'>UU91 

96997 

591)94 

40906 

03073 

43979 

42 

19 

suu.-.j 

am-i 

:i3i3i 

4UB69 

D3078 

43947 

41 

-JO 

a.HGOHa 

9.96917 

9.59168 

10.40H39 

10.03083 

10.43915 

40 

■il 

561  le 

9631^ 

53905 

40795 

03088 

43882 

39 

99 

seir.u 

96307 

59M43 

40757 

0,3033 

43850 

38 

a 

5Ml{:i 

96303 

..9380 

407  WJ 

03097 

43818 

37 

■n 

5U9I5 

■tCiM 

:.93I7 

406B3 

03103 

43785 

36 

'J5 

5G.i47 

36a»3 

59354 

40646 

03107 

43733 

35 

9U 

.■iW79 

H6liB8 

:.339i 

4060.9 

0.1119 

43721 

34 

■r. 

:.(j.iii 

ge9H3 

b!H-i9 

03117 

43689 

33 

:.«343 

9KB7B 

.'<94Sli 

40534 

03)99 

43657 

23 

.-.G:J75 

36873 

5U503 

40497 

03 1 97 

43625 

31 

:iO 

9.5tt408 

9,9686a 

9.59540 

10.40460 

10.03!32 

10.43532 

.10 

31 

5(f440 

96863 

69577 

40493 

03137 

43560 

99 

^■i 

5';  179 

96858 

S.U6I4 

40386 

43rvJ8 

98 

:i.i 

9GH53 

53651 

40,349 

4.3436 

2J 

34 

5(1536' 

368W 

S.lfiHH 

40319 

(iiisa 

41464 

26 

56568 

96'H43 

.^9725 

40^-5 

03157 

4S432 

25 

.'iC 

:i6r,s9 

36B38 

59769 

409.18 

03169 

43401 

24 

37 

ja!3i 

aii833 

59799 

40201 

03167 

4.1369 

93 

:.HfK.^ 

96858 

.SSB.li 

40165 

0!179 

43337 

93 

33 

a(;6d3 

59879 

40199 

03177 

43305 

21 

40 

9.5*727 

9.36818 

p.-Sfl.'JO^ 

I0,4W;9I 

10.03181' 

10.43973 

90 

4? 

56759. 

riG7;io 

36813 

59946 
53983 

4<iOS4 
40017 

u-jiy' 

«910 

19 
18    ' 

43 

5li>SU 

9G803 

61X119 

39981 

03137 

43178 

17 

44 

56i!54 

9679B 

60056 

43146 

16 

45 

S(ifi86 

96733 

liC09,-l 

39907 

(M9II7 

43114 

16 

4ti 

56317 

3678  B 

60130 

39870 

0,U19 

■1JIJ83 

14 

47 

5fi949 

36783 

60166 

,39834 

'13917 

43051 

13 

hUBSO 

36778 

liOiOi 

39797 

ri3-,i29 

4J020 

13 

43 

S7oia 

96772 

tiOJ-Ui 

S9760 

I1191i8 

49388 

11 

&fl 

9. 57 1144 

9.36767 

9.r,iri:G 

10,3372* 

10.0.3933 

10.499.>6 

10 

Til 

57(175 

36762 

60313 

,19687 

039.'J8 

49995 

9 

59 

5^107 

96757 

6031!) 

39651 

4i.'H93 

s:) 

571.18 

967*2 

60386 

39611 

0.1948 

49862 

I 

^4 

.'.7 169 

96747 

tilH99 

39578 

03953 

49B31 

e 

5  ;-.;()  1 

9C743 

60459 

S9541 

D.IVISB 

49799 

s 

5tJ 

.'.7a,i2 

36737 

6049.1 

.19305 

03963 

4-7«8 

4 

57 

57i!C4 

96739 

605.19 

:19468 

0326B 

42736 

3 

SB 

57'J95 

9«T27 

60568 

3943^ 

IU973 

42705 

2 

59 

573:26 

96792 

GO6OS 
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42(iH 

% 

60 

57358 

9BT17 

6064 1 

39a&9 

\    (iiai 

J 

/ 

Co-sine. 

Sine. 

Co-tang. 

\  'Ia&tf:^v\ 

\  fco-.ntiC*. 
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""'"" 

._.    ikJ 

•^h 
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Sine. 

Co-sine. 

I'angcnt. 

Co-tsng. 

SiTunt. 

C<,-,«,:a»t. 
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^ 

a.  Ml  88 

9.96403 

9.62785 

lU. 37215 

10.03597 

10.10812 

.'.9218 

96,197 

CfflSO 

37180 

CJ6OJ 

59 

.S9247 

96.193 

6i855 

37145 

03608 

40753 

59277 

96.187 

62890 

37110 

(13613 

S9307 

U«:(81 

fi2926 

37074 

0361.') 

40i;;j3 

56 

5.93.16 

»ffi7S 

62961 

37039 

03624 

40664 

e 

S9.3G(; 

9fil70 

62996 

370'W 

Ulu.10 

.^4 

59,196 

96:165 

630.11 

:16969 

03635 

40[iO4 

SI 

8 

59-125 

96360 

63066 

369:14 

03610 

40575 

9 

5943S 

9tl354 

63101 

30899 

03646 

40645 

51    1 

10 

9.rig4H4 

9.96349 

9.63135 

10-3r[863 

10.01651 

10.40516 

SO 

11 

59514 

y«:i43 

6.11 70 

36830 

01657 

-lOJHG 

49 

13 

595.|;l 

963,18 

63805 

31.795 

U.t&-J 

4tH57 

48 

13 

59-i73 

98J33 

6:1240 

36760 

03667 

40427 

47 

14 

.■i9t!W 

96.127 

63275 

:i672.i 

03673 

4039^ 

4S 

15 

596.12 

96.1'22 

6M10 

36690 

03678 

40368 

45 

16 

59G81 

96316 

63345 

36655 

03684 

4033.1 

44 

17 

69<.-!l'> 

96311 

6:«79 

36621 

OK-ta 

40310 

43 

18 

59720 

.9'i305 

63414 

.16586 

0.16B5 

40280 

42 

19 

59749 

96300 

63449 

36.551 

03700 

4025 1 

41 

20 

9.5977H 

9.96294 

9.63484 

10. .3651 6 

10.03706 

10.40222 

40 

■21 

59B08 

96289 

63519 

36481 

0.1711 

40192 

39 

i'i 

5,9837 

96284 

63.i53 

36447 

03716 

40163 

a 

96278 

635B8 

36412 

03722 

40134 

37 

i\ 

59895 

96273 

3S377 

03727 

40105 

36 

25 

59924 

96267 

636.57 

36343 

03733 

40076 

35 

2S 

59954 

962«a 

63892 

3S:M)S 

03738 

40046 

34 

-7 

599H1 

96i.'56 

6372s 

3S274 

0.1744 

40017 

3.1 

b'dorj 

9S251 
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rijfi:; 

Heyj7 

:m&> 

4M.'il 

03043 

44174 

48 

5."»(;-3 

96^;>i 

5ti907 

410.93 

03048 

44142 

47 

.ISnyl 

90947 

58944 

-Illijfi 

44109 

46 

<isg42 

58981 

41019 

44077 

45 

S.SD^G 

9fia:i7 

5a019 

■    40[,BI 

03063 

44044 

44 

17 

u5<)8t< 

969!!' 

.lg05S 

4U944 

030SB 

44012 

43 

IH 

.ViO^l 

96'9a7 

59094 

40906 

03073 

43979 

43 

■9 

5U(J.'.a 

gea^^f 

.'..■(lai 

40869 

03078 

48947 

41 

■20 

.t..')60R5 

9.969I7 

g-.-iuiea 

10.40R..2 

10.03083 

10.43S15 

40 

56H8 

9(i3l!i 

59'^n5 

407;j5 

03088 

43883 

39 

56l.'.0 

911907 

.i!J:/43 

407.-.7 

M093 

38 

:.e\'.-i 

9e9'13 

59280 

407:^11 

O3097 

43818 

37 

^fi-Mi, 

9Sd9a 

59317 

40683 

OJIOJ 

43785 

36 

56W7 

9CiB9:i 

.59354 

4064S 

03107 

43753 

3S 

■Hi 

.•i(;-^79 

se-'.ha 

.•.9.W1 

.10609 

43721 

34 

SBdXJ 

59429 

40571 

03117 

43689 

33 

■2i 

'>li34.1 

guajH 

.S94G6 

40.iJ4 

43657 

32 

■i9 

.-.6375 

96a7:) 

59i(J3 

4W97 

03127 

43625 

31 

30 

S.aUOX 

s.geacd 

9.59540 

10.40460 

10.0113a 

10,4,359a 

30 

.11 

.^i;44U 

9«ae3 

S9577 

404  23 

oai;i7 

43560 

29 

S'i 

h'A-,-i 

96a  sti 

5;jlil4 

4a!<:6 

03142 

4:i528 

28 

.!) 

n(;.-.04 

96HsJ 

S'lfial 

40.149 

0.!147 

43496 

'5', 

JftJM 

i)(i8l« 

5968B 

40312 

oiisa 

4.1464 

26 

hGhtm 

D«H43 

r,9735 

03157 

43432 

25 

.■!6 

.■■fl'i.W 

.i97C2 

40230 

0-1162 

43401 

24 

JWV^I 

ijiie3J 

.19799 

40201 

0.1167 

43369 

23 

:iS 

.-,A'[>6:i 

;)iia28 

.S9B3i 

40165 

01172 

43337 

22 

39 

5(;6U5 

aSaiiS 

hSi-,-2 

40128 

I.JI77 

43305 

21 

40 

3.i«727 

9.9G8IH 

9--W9fl9 

[0. 401.91 

10.031)42 

10.43273 

20 

41 

5^733 

9GB 13 

59946 

4'Jfi54 

0JI17 

43241 

19 

567fjO 

nHBOH 

;^19B3 

40017 

o:jiiij 

43210 

43 

5c;u'.^i 

UC803 

(;OOI9 

39981 

o.il.'t7 

43178 

\l 

44 

hUHhA 

9S798 

i;nti56 

39944 

03202 

43146" 

16 

f.fie):fi 

96793 

wtns-i 

.19907 

0321(7 

43T14 

IS 

4G 

56917 

9fi7«8 

33870 

0.)212 

14 
13 

■*7 

5^949 

9678.1 

bOlii'S 

39834 

0,3217 

AH 

5[i:lti0 

96778 

39797 

03222 

43020 

19 

49 

57012 

9GJTi 

60:^4(1 

39760 

01228 

42988 

II 

Ul 

9.. i  7044 

9.96767 

9.f;nyrG 

10.39724 

10. 03231 

10.4a9;,S 

10 

.'■1 

57075 

an-iS^i 

(io.n.i 

39C87 

0J2?.a 

42925 

9 

1,2 

.■,;  i(J7 

90757 

sou  111 

39651 

{ML;.jt 

■i^'Kna 

8 

.171. la 

9S75M 

,     soitee 

Xt6i  1 

(M24X 

42a6'2 

I 

,)4 

.■.7II7S 

9U7-t7 

<i(i4j:< 

39578 

W25a 

42831 

€ 

1,-j 

:.  7:^01 

sc:4i 

<i04.i!) 

.19541 

O.lL'HB 

4279« 

S 

5b' 

f.7».i:t 

96737 

C(i49.'< 

39505 

1(3263 

+-768 

4 

57 

&7:j(i4 

9(f73ll 

-.iWi'i 

03268 

4273S 

3 

SB 

571*93 

967^7 

tW5ti8 

:l!(432 

o.i27rj 

42705 

3 

57JM 

9G733 

60605 

33305 

m■r\^^ 

I       ¥Ui-\\ 

60 

5735B 

96717 

60641 

ags&s 

\    ta'iw 

\       i^lSSXl. 

< 

Co-iine.  I 

Sine. 

Co- tang. 

,  Tangent 

\  Co-w.'C» 

R\\    '?«*^*'' 

-•&"<h  Q.' 
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M." 

Si  HP. 

Co-sine. 

Tanaciit- 

C<)-tang. 

Secant. 

Chs-oH. 

~ 

""^ 

3.7:iSII 

9-933.''.9 

9. H 1353 

10.1B748 

IO,U7<i4l 

10.36389 

73{k(0 

9:^35! 

18731 

(r7«49 

3U370 

59 

73«50 

.9:;343 

81307 

I8693 

076.17 

3MiO 

:i 

73669 

93334 

K  13.15 

18(^.1 

07666 

2i;33l 

r 

4 

7!MM» 

((3:l3S 

l8(i:iK 

07674 

sftin 

56 

7370a 

93,'il8 

1'I3;.0 

IBtilO 

U7(^i2 

36392 

53 

G 

73737 

93JI0 

8I4IB 

1K.-.H3 

07K90 

3637;! 

34 

7 

73747 

93302 

HI44i 

lKj-^5 

07«.''8 

se'ju 

53 

'   e 

7;t76ti 

93393 

i!l473 

07707 

53 

y 

737S5 

93385 

8i;.oo 

JtiW 

07713 

26315 

31 

10 

9.73805 

•l.a-i'JJT 

9.  R 1538 

10.18472 

10,07733 

I0.2GI95 

30 

'  II 

73'i34 

Msaty 

UI.'-.^C 

18444 

07731 

361 7(i 

49 

73IM3 

9U-3C0 

K1-S83 

18417 

07740 

261 S7 

48 

73B63 

9J352 

8161) 

1 8389 

07748 

■Ji:m 

47 

'    14 

738BM 

93244 

81638 

1S-3U2 

077SU 

36118 

46 

IS 

7S901 

93335 

R1666 

18334 

07765 

36099 

73S3I 

92337 

81693 

i«07 

0777-1 

36079 

44 

17 

73y-io 

93219 

81721 

18279 

o77ai 

'36060 

43 

739S9 

93211 

81748 

18262 

0(789 

2604-1 

43 

19 

73978 

923U3 

81776 

18334 

07798 

20022 

41 

•m 

9-73997 

9.9^2194 

9-81803 

10.181.97 

10.07806 

10.36003 

40 

2\ 

74017 

931H6 

81831 

18169 

07814 

35983 

39 

33 

7403S 

92177 

81858 

18142 

07833 

35964 

38 

an 

74IU3 

93169 

HI8S6 

18114 

07831 

33945 

37 

a4 

74074 

92161 

81913 

)M87 

07839 

25926 

36 

35 

74093 

93152 

81941 

18059 

07848 

35907 

33 

36 

74  H3 

93144 

8I968 

IBCTI 

07836 

3.1887 

34 

■-'7 

74133 

93136 

81996 

18004 

"7864 

3--.868 

33 

'i» 

741  SI 

92127 

83033 

17977 

07873 

3,';«49 

33 

74170 

92119 

82051 

17949 

07881 

3583U 

31 

30 

9-74189 

9.92m 

9,82078 

10.17922 

10. 07889 

10.25811 

30 

7+J08 

93102 

82106 

17894 

07898 

-'5793 

29 

743a7 

93094 

83133 

17867 

079OC 

33773 

38 

:!3 

74^46 

gmtte 

K3I61 

17839 

07914 

25734 

27 

,14 

743B3 

93077 

83188 

17813 

07933 

2S735 

26 

3r. 

;43»4 

93069 

83315 

1778.1 

07.931 

3571 G 

35 

36 

74,303 

93060 

H33« 

177-17 

07940 

35697 

24 

37 

743V2 

93053 

82270 

i7j;io 

07948 

35678 

23 

3B 

74MI 

92OM 

82398 

1770a 

0795G 

33659 

23 

M 

74360 

93035 

83335 

17&75 

o;965 

35640 

21 

40 

9-74379 

9-93037 

9.82332 

io-i7e48 

10.07973 

10.25621 

30 

41 

7439B 

93018 

83380 

17«30 

07982 

25602 

1.1 

43 

74417 

93010 

83407 

17''M 

07990 

3.15  83 

IB 

4.) 

74436 

B20O2 

83433 

]75liS 

07998 

33564 

17 

44 

74455 

91993 

83463 

17538 

oaoo7 

33545 

16 

45 

74474 

91985 

83489 

i;sii 

0«013 

35526 

13 

46 

7«49S 

91976 

82317 

17483 

08034 

35507 

U 

47 

74513 
745.U 

91968 
91959 

82544 

174.'J6 
17439 

Pl«)33 
0KO4I 

2348B 

25469 

13 
12 

43 

74549 

91951 

83iW 

17401 

08049 

33431 

11 

SO 

9.74S6B 

9.91912 

9.S3G3G 

10.17374 

10.08038 

10.35432 

10 

74587 

91934 

y633 
B3(i8l 

17347 

(W066 

35413 

9 

,13 

91935 

17319 

0^075 

3:,:i94 

S4 

74ei5 
74M4 

91917 

919O8 

B37O8 
B37S5 

17393 

172<^3 

08083 
08093 

3.'-..S73 
3,i356 

i 

5S 

746*'3 

91900 

837G3 

17338 

OH  100 

*-'5,',:!8 

a 

56 

74681 

9189 1 

1*3790 

17310 

(18 109 

3.W19 

4 

67 

7*700 

91883 

83817 

17183 

08117 

25300 

3 

GS 

747W 

»1»74 

B3844 

17 156 

08126 

33281 

2 

S9 

74737 

91866 

83871 

T7129 

08134 

3fl3ii3 

I 

GO 

74756 

9iesT 

82899 

17 101 

Q&\4.'3 

1^      1^T.V. 

\_--^ 

; 

Conine. 

Sine. 

Co-Ung. 

\TangjaA. 

\C«-lKtM 

.   <vv 
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!  M. 

Sine. 

Co^iite. 

Ti.np-iu. 

Ct.-la.,g. 

6L-CH.lt, 

Cu-hccaiii. 

«;(.■ 

3.U4[a4 

fl.tfsaee 

9.«(iB18 

io,3HPi'.; 

[().046i4 

n...i;.*!U' 

8S3H) 

6ltH50 

31150 

04640 

3i7W> 

5.') 

a 

C4a.Ki 

9S3M 

68WUt 

31118 

041i4e 

S57W 

3.^     ' 

64263 

9&34« 

68914 

31086 

046S2 

35738 

67 

64288 

8534  r 

6B946 

3IOS4 

046.S9 

55713 

tB 

8i3J3 

»S3SS 

68978 

31032 

»4(J65 

35687 

&S 

W330 

9S329 

69010 

SO990 

54671 

»5Ml 

64.1G5 

S.isa.i 

<*9(M2 

8o»se 

04077 

3S635 

S3 

eiSSi 

.^Mi; 

(if«>74 

9WM 

04683 

3*609 

52 

64417 

.95310 

091 0« 

80W94 

04690 

35583 

51 

9.64443 

9-95304 

9.S9I3B 

10.80662 

10.04G9G 

10.35558 

SO 

(M46B 

aiJ9« 

69170 

«Ue30 

04702 

355.12 

49    \ 

G44fl4 

95383 

69IUI 

30798 

04  708 

35506 

48     ' 

C>45I9 

J15!!8« 

6»S« 

au7G« 

04714 

3S481 

■•7 

Sia4i 

a&m 

CSMli 

!I0734 

04721 

3M5S 

46 

64371 

9*9-3 

wm 

80703 

04727 

35429 

•U 

(MSfMI 

9B'.«7 

«»S29 

S0ti7l 

04733 

354U4 

44 

646M 

95261 

(t936l 

80U39 

04739 

3.^78 

6«47 

95854 

«9^t 

20607 

04746 

353.S3 

Ifi 

64«73 

9S34M 

«S4tt 

.WS7* 

04753 

35337 

41 

M 

9.G46W 

a.sswa 

9.89457 

10.»S4S 

10,04758 

10.35302 

40 

■j\ 

ei7« 

.93238 

t!H» 

30513 

04764 

85376 

39 

W 

64749 

.^5329 

49530 

904SO 

0*J'7I 

35251 

38 

«77S 

•isns 

«asS3 

3U448 

M777 

35325     « 

37 

M 

64000 

JK3I7 

fi9sa< 

30416 

047BS 

35300 

« 

:2S 

rMxiS 

!)K2il 

«96!5 

30385 

M7m 

34 

^ 

MKh  1 

geao* 

69647 

30363 

o*7»6 

Si  149 

34 

^ 

64S77 

-•ttiftft 

69679 

30321 

04B02 

35128 

33 

a 

64902 

OTisa 

S9710 

30290 

04808 

iSOOIt 

33 

as 

6*937 

36I86 

*»74a 

30258 

04615 

35073 

31 

M 

O-CAftM 

9.9M79 

9.S97T4 

10., 10286 

I0.04B3I 

10 -^Ol? 

311 

SI 

«4»7a 

9517* 

69905 

30155 

04eiC 

sufXi 

Wl 

ya 

fi50«)3 

95167 

fi»837 

30163 

04833 

B4S6P7 

9i 

33 

6»a» 

9S(60 

60868 

30132 

04640 

»4»7I 

at 

34 

C9054 

95 IM 

69900 

30100 

84S4S 

•G 

3G 

65079 

95  N8 

«t9W 

300«8 

04853 

34)91 

u 

36 

esiM 

R5UI 

69!Kfl 

WO37 

04859 

34«9fi 

S4 

37 

etiM 

S5I3,1 

69395 

3000G 

M86S 

34870 

a 

U 

C6I£!> 

9^1139 

7ooai 

ai»T4 

048II 

34H4A 

n 

38 

wieo 

95122 

700^8 

19943 

04«7B 

34830 

St 

40 

9.GS30B 

9.33116 

9. 70089 

10.29911 

I0.04e»4 

I0.347M 

90 

41 

6S93n 

flSIIO 

Tfliai 

2K879 

04890 

34770 

■9 

4a 

66265 

95 103 

Ttiisa 

29S48 

04*97 

34745 

IB 

43 

easHi 

95097 

70IM 

39816 

04903 

14719 

17 

44 

6S30« 

PBOJHI 

7(BI5 

J97M 

M9IU 

U60* 

IS 

4S 

6S33J 

.OMM 

70947 

39753 

04916 

34(;iig 

IS 

4« 

6S3SC 

96078 

70278 

297« 

04B23 

34644 

■IT 

6S38I 

HSOjl 

70W9 

2<l«,<<t 

04929 

S4«li) 

«8 

6S406 

.1E0M 

70341 

291(59 

04935 

345« 

l* 

6E43I 

SBC-iS 

70373 

2^28 

04941 

»4Mi9 

■  1 

SO 

s.6Mse 

9.9SO,sa 

o,a95,« 

0. 04*48 

0-34544 

10 

SI 

6t48l 

95046 

70435 

asS6S 

(W954 

.  S4si,q 

9 

S9 

6iS06 

9MS9 

70466- 

•W634 

01961 

34494 

S 

51 

6tUI 

9S03S 

70498 

39»>a 

04-tS7 

7 

54 

6SSS« 

95027 

7051(9 

2MT1 

04a73 

C 

5i 

6S5BO 

9S020 

70660 

28440 

04900 

*   34430 

s 

56 

6S60S 

95014 

70598 

■moD 

049eu 

343.« 

4 

a 

57 

63630 

95007 

7«as 

■^3Tl 

04993 

34370 

&s 

6$6&5 

950C1 

7oes4 

39846 

04999 

34.345 

i9. 

eseiwi 

9199S    ' 

Tod'es 

29315 

Otn05 

!»SM 

.M. 

601     W7ai     1 

94988 

10717 

aawa 

05UI2 

U/i<A 

Sine. 

Co-Una,. 

■Vm^fm. 

0.-W.VW.. 

V<;uiit. 

^^H 

^^H 

^B 
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:  ^i- 

Sim-. 

C<)-Hin(^. 

T-..,e.t. 

C-tanir, 

St'Caiil. 

C„.„c.,„. 

"fiO 

.■i  "1(5705 

ll.9i9aB 

u- 707 17 

l<>.2f)2tJ3 

10.050)2 

IU.34S95 

,  1 

65;^!) 

SiS'i-l 

7ti748 

29252 

n.ioi8 

3JK7I 

59  : 

65754 

.■(■l'>75 

"0779 

29221 

O502S 

;!4248 

6577S 

3I3K3 

70m  II 

29190 

0.11)3 1 

;(,12JI 

57 

4 

(.5-104 

ti-tnti-i 

;r*n 

29159 

o;n,i8 

H4I9U 

:-r. 

C582<1 

s-mii 

7UH73 

29127 

05044 

34172 

t;5«5i 

•M5t4!t 

70904 

29096 

OSOSl 

34147 

.14 

6."if7'i 

f)4.14.'l 

7(19.35 

29065 

115057 

34122 

i3 

K 

f5,*0J 

94.^16 

70HI.-6 

290M 

05064 

.•i409a 

52     ■ 

H 

65.«7 

.WHO 

709.^7 

29003 

05070 

3407a 

51 

10 

9.S.Vj5a 

il.949« 

9. 71 028 

10.28972 

10,05077 

10.34048 

50    i 

6597S 

34HI7 

71059 

28941 

D5083 

34024 

49 

la 

6*i0(ll 

mmi 

-1090 

28910 

05089 

33999 

48 

1  '3 

6D0J5 

949(>4 

TMUl 

28879 

O5096 

3397s 

47 

66o;.o 

•man 

7 1133 

28847 

05102 

339,i0 

46 

IS 

6G075 

»4H91 

71184 

28816. 

OS  10.* 

33925 

45 

16 

fiSOflS 

.>)4>je5 

7121s 

2871*.' 

05113 

S390I 

4* 

17 

66134 

94878 

71246 

2BT.W 

a5T-j2 

33876 

43 

la 

6i;i4.i 

94871 

71277 

28723 

05129 

338,52 

4S 

19 

86173 

9486.-. 

71308 

28692 

05135 

33827 

41 

20 

9.C61!)7 

9.94B58 

9.713,39 

10.28G6I 

10.05113 

10,3,1803 

40 

6Gwi 

9485a 

71370 

28610 

05I4H 

83779 

39 

86^46 

94'<4J 

71401 

28599 

0.>I35 

S.1754 

38 

8fi270 

M839 

714.?1 

2H569 

051  Gl 

33730 

37 

34 

S6w.-i 

94832 

71-162 

aWHB 

05168 

33705 

36 

33 

SS319 

!M826 

71493 

28.507 

05174 

,13(381 

.35 

■jr, 

esM-i 

94HI9 

7iS'« 

2H47« 

05181 

J.W.'iJ 

34 

:  V 

QHsee 

94BKI 

7t5,'iS 

2B44.i 

(15187 

:rW32 

33 

■m 

SSBS'J 

94B06 

71586 

28414 

05194 

.136-08 

32 

M 

G64X0 

94799 

71617 

28383 

05201 

.33584 

31 

.10 

g.6644r 

9-94793 

9.71648 

10.28352 

in. 05207 
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SoBlh  Coast  „fth 

eMidiUTT 

nean  Sea. 

hlandi  in  fl 

li'lUtdUar 

a<f»ii. 

41    oaoN 

,49  45      0 

39  34      0 

94   58      dE. 

1)   56      0 

96  SS     0 

a»  57    oN 

3    1  >sW. 

aiK  Jiniuri  

CapcBibi. 

Aina-ietu ..., 

ZaffuiM 

- 

■ 

^ 

CnTBta. 

Cape  Cone 

Sunt  Fmcnzo 

CJvi 

SnuUiFoinl 

ToircrDiua 

Butia 

Cm  Lunso  Sudo  .. 
Aunui,  N.  E.  Point 

Cape  Qccii 

CSt.Marro 

I.  S.  Pediti,  W.  PtBDt 

C.  Tdluh 

lite  Tore  (Bock) 

C.  Ctiboner*  ..  ■ . 

C-Femto 

C.  Bclbviita  .... 

CComiiio  . 

I.Bichc 

Elbi,WMiEl>d'.! 

F<Hmiguc* , 

Monio  Ctuitb) ... 
GUio 

Oinulo 

Pilmuii 

PQnM,.S>iLirh  Eni 
).chii,Soj<hIV,i 
Cum.S.W.I'oli 
Sia/i,.  Jiff.™ 
Cipe  Orlanrto  . . , 

C*peC«&]> 

Cipc  Culnno  . . , 

Memo 

Cmm  Gillo 


4S    1  ao 

3aa    0 

Mi[t>,  C  Con.' 

LaV.lelu.... 

S  43     0 

■.  Marui  Si,or 

Gulf  of  Vt}, 

9  34     0 

'irlW-** 

9  a;    0 

Trcmiie 

9     9     0 

J>»,  Souib  Pt 

11      ■      0 

•oiiio 

:*.iom«,  N.  V 

as   B   0 

a   ;    0 

a  17    0 

Wemo,  h.  1.11 

9     7     0 

39     7     0 
39  '»  30 

9  as    0 
9  49   a 

AKuiti.,N.PoV 

(0  a<   0 ' 

9  *a    0 

9  M  30 

:orf-u.  Point  T 

9  54      O 

Pixu,  N.  W.  1 

13     •     0 

9  49    0 

&U1..  S.  I'„i, 

AriJUprln 

CcriRO.  .So.i.h 

i:n\e,mo.... 

10  la    o 

MiloTo-n.. 

10  54      0 

&io,T<.wn., 

Mjid^eTo. 

11   51      0 

10  54      0 

<0  <0  30 

Omd 

14    I*     0 

CpeCrio-. 

3S   a    0 

HMO 

'sS'"-'- 

Cb»  Sidaa 

C>peS«luna 

TABLE  XXVIII.    Op  Latitudes  and  Lohcitudei. 


Coast  of  AJr\ea,J-rom  Cap,- Spt 
Cape  of  Goad  Hapc. 


idtotJiM   Nvn«orP1:.cc 


»5ak, 

Sai!iB,urA 
MondonI 
ape  G«r 


ape  Nu 

aiwBlinra 21 

apeUajsJur   ..,.2( 

Homlilind,  Eu-I 
-r«Ti«   of   KvaVi: 
loOuio    ...Jl 

Cspc  Jji  Rirlisi  . .  12; 

lile  lib  L..1™. , 

apeJlUmo., 

a|»>M',(irk 
Portciidicli  .. 
B»rt«r.Pr.int,Kn-" 


Ctur,  \tTi 
Breakirs,  olT  Di 


"Diiio 
ape    St.  Wbij,"! 


ape  Roxo  . . . 
apeV.Tjru... 

apeSU'miLec 

ape  Mmm. '. '. 
ape  MoiuciT^ 
ape  Baam  . . . 


ape  Pilma  ..'.'. 
St.  Andrew's  Rivi 
Ope  Mutm  .... 
ape  AjKillonia 


ape  Cone  atile 

"    irsHill 

■mibot  Fon  . . 


ilip  JcBen-\ 

ape  Negro 

Tigera  Iiland    .... 

ape  Frio 

C.  Rostra  de  Pedro 

"apfrduVoll^'!! 
1.  Uf  Jeii'i  Buy  . . 
Oi[K  St.  M»nio\  . . 
SililuiiuliBir.... 
ape  ot  Gooil  Hope 


hhndi.  liock-s,  and  S/ioali,  in  the  Korlli 
Allaulic  Ocivn,  and  South  Atlantic, 
Souther  a  Ocean. 


ape    de    Li 

SeMo  Rivei  '. 
AtvarjBay  . 
Congo  River. 
Ambrii  River 


13  Si 
II  44 


Rotlul 

S7  13    ON.; 

AlkiM  Shoal    .... 

55     6     0 

Chapel  R.>.:k,D... 

47  34     0 

K  25     0 

-VUkV     

36  30     0 

Jo.jiuRuck 

Beimurki  Gcurge  ) 

32  22     0 

Bresken   

Atores,   or  IValen. 

::or.«,  SoiiUi  I'lrim 

florei,  Pt.  Delcad. 

39  33  29 

^jaUS-E.  Point 

38  30  12 

3S  37     0 

— Point  de  Eeperu 

3g  26     0 

Si.  George,  S.£.  Pi, 

38  30  4a 

—Villi  da  Pny«  .. 

Si.  Michael 

— Pta-Delpda    .. 

37  44     0 

—Nonli  Emi  Poiui 

Fotniigos,  cr  Aim 

17  17  10 

Sfi  57  40 

—Weti Point  .... 

36  as  45 

—Puma  da  ailelli 

36  S7    0 

MWcira  /ifci. 

\WoS«.-o,1«-« 

Vi  ^■fc  -A 

64  33 
57  45 


ZS  58  IB^ 
25  14  30 
S4  54  0 


rsr- 


-SoutJiWMi 
— PoiwGoTdi 


— Purni 


*,S.Po;iii 

Gncinn   

S«.CULh 

Capi  yeri  Iilaads. 

tti  End    

Sr.ViocPni 

S>.L»r».S.  Paint 
St._Nichcil«,  N.  I 

i"     J 

„— „«  Point    

Soil  I.  Soinh  Point 
R>,  N.  Poi.. 
M.y,S  Pmn.    .. 

— PoitPt«™  .... 
Piigo,  N»rili  Point 
Bn.^,a>mhPomi 


IS  ao 

0 

■17  *7 

ao 

■IS  ss 

If 

ie  so 

0 

M   17 

0 

>B    a 

iS  ss 

18    13 

»7  SS 

0 

in  *6 

0 

M  SI 

J9  17 

0 

39  18 

.w 

19  aj 

" 

IJ    13 

n 

ir>  46 

0 

|6  .■so 

0 

IS  JO 

0 

6  no 

e    ;! 

13    e 

<» 

14  M 

40 

*  *7 

a 

u  so 

" 

17    -SO 

n 

Dcioliiion    ..J 

a™,.,.,...j 

SniM  Cforgia. 

Cai>cBull« 

■"■lishknd  .... 
— ,.-.•  Siundcu.. .. 

|C»peNotili' 

CajjEGeorse 

tundwicliBny  .... 
CJ.  Ch-rlotio'^  Cipc 
Cooiiet'.I.lana..., 
(jpc  Diwppoint- 1 

Gt™"uk,':!;;.. 

nckfrvUIIfUnd.. 

ClErk-i  Rock.        .. 

Sandiatk  Land. 


Cpt  KiL-ioi; . . . 

"■  >landPnJ(.. 

liFtnlliiilii 


l;apeS..lim.  . 
[jipc  Talb»^  . 
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CawUclgsda... 

Qoilw 

Momhu 

Mclind* 

Migg'lutht 

CllK  Buiu 

|Cp»0(f,ii 

,   '  TLnfiSf^. 

ICdpe  Bahrlmaiidel 
iSocDtora  I.  E.  PiAi 
lOipeFuuih  .... 


M«c. 

jMokn 

I  Coasl  ofAral-ia. 
jape  Aden 

Ci]w  Morelwi 

Caue  Vfdm 

Cupeliiul      - 


>I.  . 


II  iMizi 
Cipc  Kjmlgaie 

Oulfnf'p^im." 
Cipc  MiuKldom  .... . 
Cfti-^V. 

UdvT  Coasl. 

(VMnnic 

Point  Uicat 

Dm  Point 

Cimbiy 

D.m.iliV !.'.'!.'!!!!; 

Si.  John'i  ( jpc  . . . . 

li.«rnF-.rt 

Barobn   

—  Lighiiiuuie 

Qnill^  MiDd 

Bmitooi 

Seirnidiooc 

D.bui..„ 

Ghetiih   

VlrmfU  RocW 

Go.  ™ 

.Agotdo  IVjini 

CuvuHud 

Bucdon) 

PerminiRaek.- 

MangiLvrc 

"- itDillj 

SacrifiM  RtJik 


MuniHrFbinl  ,. 
'uLDiCal^uen  .. 


iddalorc  


fccrrnuii  f 


P;i«)da 

FnlicPoim 

•ini  Palitilru 

ctH™  Pi;iJ»  ... 
Kidgrree 

■  ™  Williiini  . . . 
Clutiilanij^  . .  -  <  . 

Ptg"- 
Uhiniihiid,  or  CUIi- 

du>>al.ltnd  .... 


Tid  [•1e 


dnilicgi  Puint  . 
AvanUo  . . 

Tanta  Buy.. ".'.'. 

Gnnd  i.»irl)iie  . 

hiandt,  llach,  and  S/iaah, 


^ 


*  XtlltflV  AtU*At4     m   i»««*4«««     ■••        -^  g         %^  A  \f 


,St.  Paul   

•Cloutc's  Island  

'I'rial  Rt)ck!»    

Christmas  Island  .... 

Kcerm;»'.s  Islands 

j  Madagascar   MayuL 

ICapr  St.  Mary 

{St.  Auguaun*sBay  ,. 

Cape  Si.  Vincent  ... . 

Cape  St.  Andrew's  . . 

Cape  St.  Sebastian  . . 

Capo  Ambro,  or  Natal 
jAntongll  Bav,    Entr. 

St.  MaK\*s  Island   .. . 

Juan  de  Ncna 

Foul  Point 

Port  Daupliin 

Mozambique  Passage. 

Bassasde  India 

Europa  Rocks 

Sussex  Rocks 

Dazanito  Rocks 

:  English  Bank 

'  St.  Christopher's  hi. 

Coffin  Island 

Chesterfield  Shoal  .. . 
Comoro  Isles. 

Mayotta 

;  Julianna  Island 

iMohilla 

Comoro 


38 
21 
20 
10 
12 

23 
23 
21 
16 
12 
12 
13 
16 
17 
17 
23 

23 
21 
21 
21 

J7 
17 
17 
16 

12 
12 
12 
11 


44  O 
43  O 
40  0 
33  0 
3  13 


90 
33 
46 
6 
30 


John  Mnrtin's  Island 
Portuguese  Shoals  . . 
Aldabra  Islands  ..... 

Assumption 

Cosmoiedo  Islands  .. 

5^andv  Islands 

Natallsland  


0 
0 
0 
0 
0 
0 


27  23 
54  0 
13  0 
41  O 
0  0 


20 
30 
29 


0 
0 
0 


16  U 
30  O 


10 
28 
17 


0 
0 
0 


47  0 

13  0 

30  0 

32  0 


10  9 
12  33 


9 
9 
9 
9 

8 


40 
46 
46 
16 
30 


0 
0 
0 
0 
0 
0 
0 


77  18  O 

03  27   0 

104  30  O 

104  49  O 

97  38  30 


44  33 
43  30 
43  37 
43  32 
49  44 
30  19 
30  23  30 
30  36  0 
43  7  0 
49  39  0 
47   3  0 


O 
0 
0 
O 
0 
0 


41  30» 
40  17 

42  2^ 
36  30 
39  27 

43  30 

44  7 
44  0 


0 
0 
0 
0 
O 
0 
0 
0 


43  30  0 

44  33  0 
43  33  0 

43  30  0 


43  13 
46  33 

46  43 

47  37 

48  38 
48  12 
47  13 


0 
0 
0 
O 
O 
O 
0 


South  Roouepiz  . . 
Speaker's  Bank .... 
Peros  Banlios  .... 
B(xldam's  Island  . . 
Diego  Garcia  .... 
Candu  Islands  .... 

Adu  Islands 

MaldiveI.S.E.Pa 

I— N.W.Part.... 

Maldive  Islands  . . . 

Ijaccadive  Isles, 

I— N.W.Part  .... 

-S.E.  Part 

Ceylon  Island, 
— NorthPoint  ... 
Point  de  Galle    . . . 
— South  Point .... 

Grand  Bassas 

Elephant  Point . . . 

Trincomaley  

Bale  of  Cotton  Ro< 


Preparis  Island  . . . 
(^os  Island, 
— Great  Cocos  . . . 
— ^Little  Cocos .... 
/bidanum  Island 
Great  Andaman, 
— North  Point  ... 
— South  Point  .  • . 
— Port  Comwallis  . 
Little  Andaman, 
— South  Point  . . , 

Barren  Island ..... 
Narcondam  Island 
Nicol'or  Isles, 
— Nonh  Point  . . 
— South  Point  . . 
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[slaiids.  Hock!,  and  Skaals,    btluci 
'   lian  and  Pacific  Oceans,  frni 
tra  /o  Nfw  Guinea.  . 


fr  UWm 


_  J  Svu-aparr. 

Pulo  W.y,  E  P.  , 

Pain  Rondo,  Rondc 
Bn«»,E.Pl. 
,Cun>  liln 

HnchUua,  S,Pi.. 

PoToNlu 

P.1I0  Minion.  S,  Pi 
'GDod  Forlun^^  Iil<-> 
'— SoutJi  Point  , . . , 

NHuIJ.aPoim 


Pnli.  Prn 


10  I<U 


E^t^i 


Pcincn'  tilud  ■  ■  1 
OmoJoc  fibnd  . . 
Strain  nfSunda. 


2  30     I 

0  as    I 


Pr.  -f  WiJe.'»  t    £ 

bUnd J 

■■iJarn 2 

LorClnaaSm. 
rtnc,  E.  En-I 
we    10    ihet     , 
miu  of  Siu-  f   * 
'POM J 


Pulo  Tinoy  I. 
Puln  Anf  , . , 
PuloTiuiDn.  S.  P(. 

PHL>l}Diiur 

Soulh  Ammbil  .  ■ 

SmUIc  lOtrA 

VitTOrt'i.orWaodl 

'Condor 

Enl.  o/aiine  Sea. 

NanuB  Isloud 

Si.  JuliBti'i  I^nd  . 
Tinib«tan'i  laland . . 

Vii  J^*^i 

K11itoii,S.E.  Point 

Gutfn  ItUnA 

BaTira  JsisnJ. 
FbintFls»nt.N.P. 


J.  104  31  4 

103  30     I 
lOS  52     I 

104  43     I 


105  44 
105  47 
105  45 


1.  Sfliofflhoi  S.  moi 

Bnttkrou  Sbokli  . . 

Java  hland. 

J>™H«w!,W,I't. 

Ani«  Pmnt 


.Itm  Sirails  h 
Chha. 

Rillyhl.nd,S.Pol[i 

Bally  Str.S.  Em.. 

Lombork  Siraiii. . 

StniisofMui... 
Ijtde  Pitemimen, 

— Sonthemmwl . . 

— NonhfniBWM . . 
JTonekikY  

Sir.iiniif  S«m... 
^nddwuod  Iiluid  . 

Rwia  Iibnd,  S^End  ■' 
BmtdaS'O. 

Timor  I.  W.  Pnin 

— Souih  Puint . .    . 

Timor  Uoot,  S.  Pi.    f 

Timoilund,  S.  Poini    ' 

'"lloJo,  Nurth  End 


.Tc-rn.te  ldiin<l  . . 
'CelebM,  N.  Poini 
'     SuuihPuinr.. 


{Rnnolilaml,W.Pt. 
iCimboni  IiliDd  . . 
pDnlhiuHiU.,.. 


109  25 
ill   41 


Peck-on.    T>nu 

rind  Mind . , 

;Nonh  Itland  . . 

iPuh  llibfe,  E.Eal. 


6  4a    o 

3   17 

50  » 


13a  17 

127  25 
.  127  20 


fMariu 


r  To«a 


iToayn  Iilmd 

Slrails  of  Maiassa 

Boutor.  I.lind,  S.  P.  ■ 
|N.  E.  EmI  of  >S 
Shod  i>fr  Bun-  \ 
ion  Islmd...,  j 
Toca  Btui.  \,h.nt\ 
SalrvB  Sini 

NortliPtoiw 


\^    tfeX^XX  '^  J 
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I'  NuBCt  of  PluKl. 


W.Puk.i  ..../ 

B»T.g,fJ 

Kilaiulidnnn  Iilniul 
Po1.w»r.,  Sypolm.. 
— NsTtliPiriiK.,.. 
Sair«i,  Eut  Peini 
Sooloo  Iilind.  S.  Pi 

— Tdmnuioncu 

PfliGfiphit  lila'idi. 

Mlivluua 

— Fi.St.  Au^iiMliii' 
— Mhidnwo,  S.  Pi. 

Gq*rltl«id 

Lunvili,  N.  Poii>t . 

■Mmifh 

Hai/Tta  hlandx. 
Ctiiftiin 


S  57    ' 
s  S7   ' 


I'uh,  S,pMU 

Shntk'i  ^ 

I.KMirnei.W.F. 
C«)piifilij  Bij  . ., 

Ciiiilj'i'iii  ,. 

I.  Sl>  Alourn  . . . , . 
CiptChwhiun.... 
Kirni  Geai»'i  F«i 

PtoiiuHoof 

Bay  of  Stiiiw 

Kino".  MmH.!'" 
B<y  of  B!c)>huiu  . . 
Rtciiluni  I>lHid  . . . 

Pki-.hUd 

Sindt  UidA 

Snrdlkn 

■  .ngliW....^ 


»I.lt 


FlnlSh..).... 

Second  Sluul.. 
Thml  Sboil  . , , 
R«f 

ScDrbnnSrirh  Rn 

Marcli'ifi-I'j  SI. 

Nonli  f^}tlll . 


loa  .w  tiE. 

lO:/  ST  0 

Wi  30  0 

102  S4  0 

1D:t  4£  0 

OB  37  n 

IOC  SI  37 

ua  u   0 

U  J7  BO 

15  34  43 


— Sonih  P'lifiT . . 


t).\  II  lU  0 
0  IIW  40 
0      110  lb 


Th*   Caait  aiitt  n 


A  Ladnm. 


?ir:::::: 

LuMika, 

Ciip.^  Gwu<-»  . . . . 
K..Ki«>u(ISrP*ul 

KnIllK'ligiUNuH. 

llwJtiu  Nob  , , . 
Ctpn  iKhiikwibnl 

Su-'tRmwu'.'.'." 
tape  North 


Gnftan  \<imi  . . . 
Vomujtt  U.  8.  En 

-NonliEnd!'" 


-N«nhP«„t . , . 


lluNiJiiliI 
Si.  Liwr^n 


113  »S    0 

114  S    0 

i3n  iR  0 
116  M  ni 

156  43  30 
I5H  39    O 

ns  4«  .V) 

im  )3  3U 
yes  IB  30 
179  S  0 
17.1  31    « 


ao  I 


l-Jl 

ISO  Id  I 

aa  IS  I 

fit  30  I 

314  3D  I 

31  iiO  I 

31  30  I 


m  m  43 

ITl  48    0 


liny  llbnd  , 
Einnh  Caxi  ■  ■ . 
SoutiiWrntV.. 
MnSlont.,.. 
■n'*HnJ. 
Rcckeidis. 
Aitnnliue  Bw  . . 
'•ipeHo«.... 

!jjw  St.  G<nji^, 


d  Point 


«.iB.y 3+   «    0 

JtW-o" M  »'    0 

Sirph-Bi  ....li*4a   0 

rHi-ke......|.';tf  14     0 

ftmodir  Cape  (iimriiSft  31     0 

"        H-Tnn 77  W   .10 


O     5     « 

0  Itt     0 

1  IS  0 
I  -J3  A 
1  J5  0 
USD 
■aa  V 
3  6  II 
3  30  0 
.1  33  !0 
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ji.-i™ 


("Frmn 


9  III  30 
9  .10  30 
R  33  24 


Bellnhei  Island 
ESulyinu  Obi. 
Dmf  f"!"'  ■  ■  ■ 
apt  CnrojiitlrT.        . 

t.leQtPti>« 

Mh/fU.  uch.  d: 

Nrafbfk  Itbrid  ■  - . 

Mw  Ziatand. 

FhprMiirii  '■■.. 

Noth  Can 

Moi-ntCarqel    ... 

Ctpi  Rrmt 

CtpeCnlMllfl  ... 
MiTf  nty  Day  .  ■  • 
CipeRuniiiny  . . . 

!EM  Cn't    

Mmxnt  Eilf^wunibe 

Toh^  B»y    

Powilj  Bbj 1. 

Albums.  Puml....;(; 

r<peTa1.1r   

Kniiiu£d|MiiDib. 

T.bl«Ha 


IGS  43  0 

ISO  41  ao 

170  21  0 

I/O  4  0 

1G4  32  0 

1S4  41  12 

164  56  0 


■67  39  0 
|S>  16  45 
KJS  10  0 


173  10  0 

174  40  0 
17s  33  0 

175  56  0 
17ft  la  0 
I-.9  0  0 
IG6  '•>i  0 
179  IS  0 
ira  M  0 

175  18  O 

I7B  34  0 

174  4S  0 
177  5»  -17 
tM  20  45 


!lii-s  IsUnd  - . . 
KorpelMilanJ-.- 
Bcsown-iUlTOd. 


S»vt;sr.bnd    ... 

lHip»p,NoflIiPoiu 

MudifiK 

TunleWnnd    ... 

TongotnLoo,  Han- " 

d?nsEin  Reul 

mamokc  Elle    > 

lomnMsgo  Ette   ' 

rotDvu)^   1  . . .  - 


OwhjhM 

Win-00  I--taii.t  . . 

Sonrfi/  IJta^ 

e-Wl  U\taA  ■  ■  ■ 
Dhinuieno  . . . 
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Lmiiudc. 

L»i>;-iiuili>. 

Laiiiode. 

Loiu;iiude. 

Niaie.ofPI»r«. 

Nsiar)  at  'PUcti. 

n.    r>t.    1. 

D.       11.      s. 

n.    M.    s. 

u.    a.    3. 

^2  at;  aiia. 

150  48  45W: 

l^lmRim.    

59  47     ON. 

140  43     OW 

Toobo«i      

^3  :j3    d 

119  -JO  30 

Kni^h.-.  Idwd 

59  44     0 

139     9     0 

Taooku  U\md      ■  ■ 

H  30  SO 

145     9  30 

PoJutU-ouch  ■-■ 

5»  51     0 

lyj   IS  30 

17   6  at 

144  17  45 

Cjpe  FairBtBihir  . 

58  50  30 

1J7  40    .0 

17  11     U 

143     V  40 

I'oKFriTifiU    ... 

58  37     0 

lo7    a    0 

SadHUOnlilUKl.- 

17  M3  15 

141   45     0 

Cape  EdKn-nmlie  . 

57     :;    0 

136  26     S 

IKriMud   

17  48     0 

143  35     0 

c-«(:n™  

PtitntDunilu    •■■ 

57  58  30 

136     4  30 

bZIX.j.e.'^' 

tS   lA     0 

142  42     0 

M  21     0 

13559    a 

18  aj    0 

141    VJ     0 

PuintAi!ul|>hui     ■ 

511  16    0 

Prtnce  Heaiy-t  I.  ■  ■ 

19     0     0 

141     C     0 

PdatSt.  MaJT's   . 

53  43  30 

1.34  S8     0 

(.utnWtUiid  UWaA 

19   IH     0 

148  36     0 

P«n.  ConverJ*!!   ■ 

5)1   13     0 

134  53     0 

Gloucester  Iiljincl  ■  ■ 

19   U     0 

140     4     0 

Puiiii  Knrcat    .  -  ■ 

iB  24     0 

134  4B     D 

(i'f;bHrloiif.l»kni) 

19   IH     0 

138     4     0 

Poiul  I'arL-cr     ■ .  . 

57  37    0 

134  31     0 

Kfiwont  lik,.d  ■  ■  ■  ■ 

19  -M     0 

1.J8  30     0 

Pun  deloi  RtDitdiai 

57  21     0 

135  30     0 

J9  'iti     a 

137  EG     0 

Pniiti  Sullinn  .  ■ . 

56  38     0 

134     H  30 

Lanun  litind 

IB  47     0 

loO  2B     0 

I'gim  Kllii    

56  31      0 

134     4     0 

■llimuib  Cap      .... 

18  35     0 

i:;9  48    0 

Pumi  aial(n«liun' 

36  17  30 

1J4     3     0 

ir  SI     0 

147  .^0     0 

Pon  Coiicluaiuo    . 

56  15     0 

134  33  40 

Bl'ccr' 

11   3lt     0 

i5    a   0 

140  37     0 
133  30     0 

tipe  (fcinuiney     . 
Poiut  S.li.Uuiy      . 

56     9  40 

S8     0     0 

134  23  30  ■ 
133  57    0 

17  3G    0 

144     1  32 

Point  iVLicaTrupy    . 

S7     1  30 
57  53     0 

133  4S     U 
133  3B     0 

'"^  ILll 

Point  SlYlamau      . 

Hood'9l.Uad   .... 

9  36     0 

139  52     0 

Pun  Ptotreiion     . 

56  20  30 

135  25     0 

Ubenlioii 

B  40  3t> 

139     1   33 

55  13  15 

133  25  30 

Ubiubuo  HiutKJUC 

0  65  30 

139     8  40 

P«„i  WLnJIuin.     . 

57  31     0 

133  34    0 

OlUlMYll 

MWe""  

9  58     0 

IJ8  51     0 

LjucFuulMB  ... 

57   11     0 

133  IS  30 

lU  iiS  30 

13H  49     0 

Point  Huod 

66  44     0 

132  49     0 

fiuier  l.lsud     •■■. 

•27     S  30 

]09  51  45 

Pnni  Ml.  All>ar.'(  . 

56     7     0 

133  43     0 

Feli.  uid  Arab      . . 

■27  38     0 

79  45    0 

36  21  30 

132  46  30 

33  4B  30 

80  36    0 

PainlBlHiuire  .■■ 

56  39     0 

13/  ao   0 

JuwiFemaDdri    .■ 

34  20     0 

78  S5  45 

Point  Si.nhop.     - 

56     2     0 

132  22     0 

1.  Allwiuarl*   J     " 

F,im  lligbllL.ui    . 

56  34     0 

132  12    0 

0   a   ON 

91  30     0 

PoiBtLeiViaurier 

53  46     0 

1.J2     2     0 

Point  Worde     . . . 

36     9     0 

131  49  4S 

/reil  CiMl  ofAtRtrica,  fro 
Capi  Horn. 

n  Icy  Cope  to 

Cipe  Cuoiuio  . . . 
Poini  Stewm    . . . 

55  29     0 
55  38  15 

131  43     0 
131  36     0 

P<unl  Higgi.1.   ... 

35  W30 

131   35    0 

Eaupt  Puint     . . . 

35  37     0 
55  54     0 

131  30     0 

ifrt.1*. 

70  29     ON 

161  42  SOW. 

PninrLtH    

131   14    0 

C.p.lJ^'im    ■■■■ 

S»     S     0 

165  23  30 

S4  51  30 

ISl     4  30 

UpeMulgnre     .. 

S7  45  30 

IU5  13  30 

tog  Point      

54  54  30 

130  49     0' 

Cpf  P.  uf  Wsin 

66  45  30 

158   17     0 

Point  Nc-lwn     . . . 

35  15     0 

130  42  30 

Nunon  Sound 

t.p.D«U     .... 

B4  30    0 

162-47  30 

Lape  Foi       

S4  45  30 

130  3B     0 

64  21    0 

163     0     0 

Cape  Muion     . . . 

54  42  30 

133  31     0 

U,**'^pl«»»      ■■ 

b"3  33  30 

163  16  30 

Oipelbhclaott... 

54     4     0 

130  30     0 

alicnintn      

57  37  15 

162  le  15 

Poln,  Hunt 

34  10  30 

130  12     0 

5^  41  30 
5tt  a?    0 

162  19  30 

15a     7  30 

Point  MiikclTnc  ■ 
PiJnt  Ka^Ktci      . 

34  4a  30 
54  .^9     0 

130  IS     0^ 

129  S7     0 

C.p.B.nL.Ut  .... 
Cti«  Grenville  .... 
CapetUabeih.... 
PonOulbtn.  .■■. 

i7   10     0 

153  15     0 

Point  Lainlins  ■ . . 

54   10  30 

139  S3  30 

57  31     0 

IS2  37  30 

ibnb'a  blind  . . . 

53  26  3u 

139  41     0 

59  11     0 

152  13     0 

-Nortl.  Pulm... 

53  39  3o 

130  IJ    0 

150  56    0 

55  15  3-1 

|--'9  4:1  30 

59  31     0 

148  SO     0 

53  IB  30 

129     -     0, 

MifuiilSi.fliu   .. 
Cook'.  lulet,  k.  eoJ 

50  24  30 

51  29     0 

141     0     0 
148  43     0 

Point  A.lilun    ... 

S3  IB  30 
53  50     0 

129     2    0 
V'ti  5l  .10 

Poini  Piemeu 

Pram  Pi^enhun    . . 

60  47  30 

147  43  30 

Polm  S-anitunli    . 

33  34     0 

I'JB  43     U 

SO  59  30 

147  31     0 

Caur  ^«ain 

33  13     0 

128  30    0 

Pdnl  CoUBtw      .  ■ 

SO  13    0 

147  29  30 

Cmer'i  Hi;      ... 

S9  4d    0 

12s  ID     0 

Point  Culruso    .... 

tiO  43     0 

147  28     0 

Point  R-phoc   ... 

53  4.1  30 

137    s    a 

Polin  Noitell     . . .  ■ 

SO  27     C 

147  17  30 

PomtE,i™l    ... 

£2  25  30 

137  S3  30 

Puinr  Pdew      .... 

BO  51     D 

147     3     0 

Poinl  MciiiiM  ■  ■ . 

52  IB  3i) 

127     5     5 

Point  FrcemiBiIc  ■  ■ 

BO  57     0 

146  26     0 

[jD  S3  30 

C.j>rHiii.l,inbrocik 

60  IS  30 

146    4    0 

fotanVi-WiTt    .-. 

, 

ISO  16     0 

I4G  il  Hi 

bi,«<-.tt\u«.& 

llo^Hunn>ond     . .] 

5.9  48.30.. 

tU    9  IS 

a-^V^^^ 

a  \.-n  «»■■ 

iLbUr  Point. 

11 1'pwood    .. 

ill-rand    ... 

itttubmi  ., 
(  upc  FLnim  .  ■ 
Poini  Putridge  . 
Point  WniOB  ... 

DircUB);    

SiiBwSfrry  Bay  . 
rwt  Diwoiuy  . . 
Peim-.tore.... 

OikCovt     

PiMKbioo  Sonnd 
Pouu  Gnnnlle  . 
Ailmirah;  Inlet  .. 
Cup*  Dirappoinin 
PouilMrom  ... 
ColoDibli  RLvtr  . 
Maini  ^i.  Helen, 
Mount  OlyiDJ)Ui_ . 
Rcftoivkit^  Poinr 
Cape  LmJioiii  . 
CipB  Foulvnibcr 
Cape  Pergieiiu  . 
C»pe  Grr-^orj  . . 
GlieBI»rni  ... 
CaivOtJord  .  . 
'       vikj     .... 


(aind 


7   39     O 

193  14     O 
I  30 


ChLloe, 
—Soul 


D  M    O 
133  ij     O 


Lapeh 


TAULE  XXVIIT.   Or  I.ATiTi-ttt  akb  Loscitudm. 


N>IIKIofPl^t«. 

Uillud*. 

Lotijjiludr. 

NunciofPlMH. 

Latitude. 

Ungitode. 

:-.    SI,    3 

D.    M.     I. 

0.    ji.    a. 

D        ».     1. 

Cpefrru 

1.)     0     ut^. 

::au!  <'[»'•«  •'^•o'   ■ 

E^-imS.™  

::>pe  Huiidnru 

>ipe  Tl.rcp  Puiiiu  . . 

3an«aa  (tbadi 

-SoulLWrtlPlriM 

JU 

R.S(.FnnciKU    .... 

37     6 

Rj'un  hLind,  I'ort  1 
Hiiv.lHarl«ut..J 

B6  17     0 

C^pr  Si.  AuEiutiiHi . . 

Cp.Sl.Ro,iuc.... 
CipcBuiu 

i     6     0 

JS   «fi 

^ 

Gtu™-.   H«r,  N.l 
En<l   / 

16  43 

0 

87  37    0 

nmhun / 

3  -i:   o 

4S    38 

o 

Doli'llh'rv 

V>ck»>,l^t  Point.. 

Ifi  SI. 
ll>     0 

J 

a;  47    0 

0  ii      0 

Coiiiwne11.,N.Poin 

86  a4   0 

CiHxNonh 

W    '« 

IS 

N^rthr.ri.t  ...  f 
Cu»«J.(ipe...... 

ai  a? 
at  a6 

10 

B6  Si     0 

Rhw  BcT)iIre,  Eiilr. 

6   4*    iU 

SB   a 

Q 

Itmnep  W"l«d,  Mid. 
SuuKUluii.!. 

33  a* 

0 

91  M    0     ; 

Rin■rE«»)m1k^EllI^ 

M    ; 

CpeTrolW™  ... 
Te,li™ljtp 

'°ll    0 

M  " 

° 

rmnglH.     Nortl.-! 

11  ss 

JO 

9*  47     o 

Minr°riu,I.£.?<jlr.I 

10  10 

_W.«  Point 

Tonugs.  Eajt£D(l.. 

10   Si   30 

6i    13 

D 

0 

10  aj    0 

^ 

tiunaia 

>WihorRioBf.«. 

IS   SI 

11  1 

0 

97     *     0 
97    a    0 
97   10     0       , 

1:3™';::::::::: 

IVriiu  

P«.ii  Cul-U. 

J9     9 

Cai-r  tixlcra 

Eut.   i,f  ihr   Ii.wrV 

nSsSS.::::^ 

19  S4 

PoimTui^u    

SLDluUpe 

19  ad 

C.|«SuRom.n.... 

li  il    o 

;o    6 

^ 

EdkoiX  I.  Eot.  »f 

^piriluStntoBiy 

17  37 

•  3    W     0 

—  Woi^no 

BoBi  G.a.Hlp,  En-' 

Rons,  KulPdnt  .. 

tnuce  of  C«l« 

lb  40 

(;n»dc  KcT.  E.  FoiD 
hiall  Krr,  EuiEud  . 

C6  il 

C««no,n»u 

Bl    so     0 

=?.VS"..^.^ 

Biitn  Airr,  N.  Puinl 

6h  tlj 

LowKfj 

14    so 

0 

BO  a;    0 

SivcHt'iBi; 

G9  13 

Nt»  Inlet  

S>.Cn«,ft.j 

AmsrmUm  H.rhour 

69     0 

UnnvUIelnli^ 

16  4S 

80     (     0 

Oru.I.I«,E«iEn<l 

(i9  S9 

SouiUPoim   ...J 

j;  IB 

10 

—  N.W.End 

Thf  MdoIu,  MiddJc 

IJ  »7     0 

;o  i4 

Cope  Cii'ivand 

18  IB 

rapeChicUnriu.... 

S  E.Puiin....  / 

0 

LWJcl>V<^1>   .... 

7-1  U 

Needle  Poini   

11  ao    0 

ao 

-N.E.  Point 

a*  11 

Canlu-Liu 

[ilindPu-ni    

Pn-deS.Blu   

'in   *•! 

° 

Su    .Uiii'j    Rivtr.V 
Eainnre / 

WSO 

0 

81    SO     « 

KurnoifelU 

T()botl..S.En<l     .. 

10  ga 

I'onofCinagD 

S=n.l*P.m..   

;; 

Snnken  Hocki,  idTl 
Ditw / 

30  33 

IS 

81   37     0 

/ 

ij  aj    0 

^ 

_^ 

i               \_ 

— - 

\      .^ 

SJriltr'i  IilJncI  .... 
-J..^i,'--t\,mi  .... 

—  Ape's  Ibluid  ■•■ 
isl..n-l  Grtniitb, 

—  Si.  Georee 

-sjiii'dsrw.r,. 

— I>e  GnntlMiiiiiuu  I 

—  Cm« I 

with    only   three  I 
Fiiliomi      uljwif  ' 
tU  Middle  ufli  J 

Girnadiiu.-!, 

[>l(U'i-.<r< 

IicKxme 

Curitcou   

Uitle  Marllnini  , .  ■ 

Union 

&iil  Itocl 

M»icra 

MouiiinuM !!!!!! ! 

IbllMO 

HjiHfnj» 

Bniuii   

Ynmig'i  lilond  .... 
Isloicl  Si.  Viiiccni, 
— Xinipuiwn,  N.  1*. 
C'tutoy  Bclair,  S.i''.  I 

—  SranJsli  Point  ...  I 
-PobL  Cululiery  ..  H 
-!Ul.iJii   .... 

U\e  Si.  luda, 

(ipcCrcBi^Lt  Op..l3 


60  il 

0 

-Saimi-hliud..  .. 

60  S« 

-  N„rtl.  lil.«  F«lnl 

AntJmn.lii:,tP'.li.l. 
-Ki,£lKhIIn>bour.. 

ilibiidi.N.  [><nnt  .. 

61  ^? 

-B*wt  Terra  .... 

61  54 

0 

-NnikTown  .... 

-  Si.  EmtMiu.,     1 

6i  ai 

" 

[.UdSiiiiii...;... 

3t.BiirtlKJomc», 

EI  43 

St.  H.rtin.  S.  I'oiw 

6t    41 

-  North  l\Mnt.... 

Ar^lb.,  N.  E.  IWl 
-ftirtljPcK    ..i 

61  » 

SuimCn./, 

-Eait  Point 

-S.  W.Poinl..,, 

r.1  -27 

>'ir<:<ii  UU,uh, 

-Ancp.l»,W.P.-l 

—  Hor.c^lH,f,«iili 

61  34 

Fcrtoirjo.S.li. 

61  31 

0 

Point 

VlrfiinGtrnKK-E 

El  95 

Bl    IB 

•> 

Bitd-.K^  ...... 

TABLE  XXVlli.    Or  Latitvdes 


Niinfi  otPticrE. 

■n.in«r.FmR>nk, ) 
of  ChinKOlaik  I.  J 

Cipa.liiinn 

(ipeM.v 

"F-d-V''- 

■^,-M  Hr„,t  Light!.. 

\™n.>.l,  Kl.ude  lit. 

(Uylbwl    

S..>iJy  Pi.  Lieliih-I 
Nintwlettiliind/ 
Suuflirrn  B(nt:(Ti 
Cjijit  Cod  Lit-litliui 

iKk"'.;i.i.:,;,i'L^h,h. 

1       A,:,„.    I.,rf„l,.    X 


V  ■■    .  ;-'„„1j  .... 

-fr'Jp^ 

.  JO    c 
0     0 


f'7     9     0 


rhvloileBn 

[:.  S«ml.M  L!(*tli. 

in  SMphsM..... 
n.l>.-«:hB.y 

I'onU™" !!!.'!!.' 
CniwCiTUD    ...... 

Stl>1i!  U.  Eut  Punt 
Wat  Do. 


B] 


K 


I>i>i!i]da.     I  Lcingilniir. 


yVie  Guf/"  lif  Si.  Leatcnce. 


Rird  Iil>ni1i  . . . 

BiiDn  Itlind  '. . 

M^'clJenl.-N.E.lV 

S.  W.  Do. 

Kmrjl 

DFxIiniin'i  libn 

[.oTAnif™!..  E.Pi. 

fi.  W.  Dn, 

Wf-i    Do. 


Si.L.... 


.  in  ll^r  !t. 


'."■} 


UrnolF  . 
m  iTEii. 


S...7J,nM.N,( 
-WrK  !',.,. 

Url.l«.™,iMh  fi»y 


l'„uH«J    .... 
l:.    N..tili    1.1, 

Ci<»  Hrii.x;  . 
I'uTl  buiiiiliii.  ., 

riirrtWW   ... 
Scanti  Itlind  .. 


L:.Hii.ri.;.il 


r.i  ss   ' 


SI  117 
SI  9*    < 


TABLE  XXVIII.    07  Latitudes  asd  Loncitodsi. 


N»me)  uf  PUtn. 

Limiu  of  ihe(;ie«i  | 
Bant    uf    Ni«-  }  SI 
fjuiulUtiJ.N.Fl.J 

Ditto,  SouiliPoioi..  J 

Ou»r,  or  KilK  Bull    < 

Virgin  Ro-ks   

(ape  lUce   

Ope  B.ll«rd    

aieBrnvle 

BayofBulli    

Si.  Juhii's  Harbour  ■  • 

CipeSl.Fmncii  .... 

Faint  of  GiaiM  .... 

Thnin  Bij 

C.|ic(jc.™™«    .... 

Barrow  Harbtnic  .... 

runk  Uland 

0.peF.«ti 

WadbiRi  leUndi  .... 

Gander  Bay   

Togo  iilud -  .  - 

TirilUngiiKlaUndi  .. 
'Bay  of  Notre  Dame 
iCipcSt.Julm    

Hunt  Ulandi 

jWtiiipBiiv 

I  Hooping  rliirboui    .. 

Green  liUnd    

Giws  lilaiiJ    

HurBay 

Si.  Anlhonjr'i  dps 

Qnirpon  Harbour    .. 

Belleiile '... 

Cji*  Norman 

Bay  St.  flail.., 

Point  Ff  rolle 

Si.John'>Is1sna.... 

InEDTDBchoit  Bay  .  -  ■ 

Bay  Si.  Paul 

Cape  Si. Gregory  ... 

SouihHead 

CapeSt.GfDiKe.... 

Cod  Roy  lilana   .... 

Cape  Ray 

Grmi  Baninny  . .  ■  ■ 

Butgeo  Islandt  ..... 

Runi.eyl>laiid   

Peii^um-s  Ultnda     .. 

Fonune  flay 

Gleal  MLquelon 

Lanclrv  liland 

Sl.FeI»'![iknd.... 
Cnpe  CliBpesu  Rouge 
Bay  of  PWeniia 
Cap^St-Mary*! 
Si.  Mijy'j  Bay  . 
Cap*  Pine 


I.aiitudi,. 

'th'Ji   iT\. 

til.  I'ltilV  E.V 

Bay  .>!' Huckl. 

m    s  IS 

Si.NichiWiUay  .. 

49   36   41 

Trinil,  Bay 

■Ilie    Sloven    [.laivil 

fl-y / 

"  ■■''    " 

John'... f 

MinCHuIslind 

>0    IH   10 

MuiiniJoli 

io    i    ii 

LiKle  Me;iititi>  [ulani 

Great  Alniiln.  Point 

10  sa  n 

Eiqoiinaux  Bay  .... 

SI    3S    10 

SI    34      0 

FiinomBay 

Vi  il  Z 

maclrlfey    

YorkPaiiil 

il    i?    10 

CapeChaiict   

Iiiclianled  Cape   .... 

Saddle  [jiandi 

SJ    13   UO 

EMtlibnd 

S7    45      0 

ii    SO  40 

FJ«  Black  Head  .. . 

Black  Hl-uI 

19   SO   JS 

Button'!  Iilanda.... 

iO   47    SO 

11 


lii 


1 

1  1 

[ 
1 

TABLE  XXIX.     High  Water. 


Pinmark  (Count  of) ,  in  genoial 

Flainborough  Head  unci  Filey     

¥\MtM  (Kentish),  England  

Flatholm  Island,  Brisfbl  Chanoel 

Flemish  Bank^  North  Sea    

Florida  Keys,  America    

Flushing,  Holland 

;  Fty  (or  Vlte)  Gatewav,  Holland    

Fly(orVUe)Road,llolIaiHl     

,  Folkstone,  England :  r.  ^ojt 

'  Fort  George,  bcotland    

iForteau  Ay,  America 

I  Foul  Isle,  near  Shetland  

I  Fowej,  England  :r.  16y}.    

I  Frith  of  Tain,  Scotland    

Tunchall, Madeira:  r.  7^2*    ••• 

Galloper  and  Gabbard,  Thames  Muiith: 
I     r.  16/>. 

Galiray  Bay,  Ireland 

iGallowayfMullof),  Saithnd    

Gambia  (River,  Ent.)  Africa    

Ga^pe  Bay*  America   

,Gay  Hratl,  America  if.  7  ft.     

Geoi^f^'a  kiver,  America;  r.  9ft 

Geur^  Town  Bar,  America 

,  Giliraltar,  Spain  :r.  5  fL  

;G|ii9gow  Port,  Sc<)tland 

jGoa,  India 

iGoodwin  Sands,  Back  of  the    

IGore,  near  Margatr,  England    

Goree  Gatewav,  German  Ocean 

^Gnngemouth,  England 

[Gramrille,  France   

Gravelines,  France :  r.  IS  ft 

Gravesend,  England :  r.  1 6y> ; . . 

Gresholm,  near  Milford  Haven    

jGoayaqu'ii  (Port),  South  America    

I  Guernsey,  British  Channel :  r.iiOft 

Gulf  of  liorryvrrchan,  lA*w:«f  s :  r.llft.  . 

Gut  of  Canso,  America    

.  Haerlem,  Holland   

Hague,  Holland 

I  Hof^e  (Cape  La) ,  France :  r.  1 6ft.     . . . 
,  Halifax,  Nova  Scotia  '.r.8ft 

Hamburgh,  Germany    

!  Hampton  Quay,  England     

i  Hsnford  Water,  England  :  r.  16^2 

(Hartland  P«int,  England 

'Hartlepool,  England    

Harwich,  England  :  r.  14^2 

Hasboroui^h,  England 

Hasborough  Sand,  North  Sea    

;  Hastings,  England 

jHavrc  de  Grace,  France :  r.  *lift 

Helena  (St.),  Atlantic  Ocean    « 

Helena  (Cape  St.\  America    

Hclfbrd,  England :  r.  1  ajt 

Helgoland,  Cnrrman  Ocean :  r.  9  ft.    ... 

Helen's  (St.),  England;  r.  lOft 

HelvotlsUiys,  Holland   

HenluprTi  (Cape),  Amciica 

Henrief  e  Marie  (Cape),  Hu<Uuu's  Bay  . 
,  Holms  ''Fl.it  and  Steep},  Driitol  Clianuul : 

j     r.:\6ft 

'll(>l\l trad  Bay,  Wales :  r.  'i^ft 

:  Hol^'  Island  Haibour,  Scoiland :  r.  1  j  ft. 
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Honfleur,  France    

Hook  of  Holland 

Hoorini^ouah  Ui\or,  E.ist  iMtilrs  . 
Horn  (Before  thuj,  (jernian  Ocoan 
Horse  Uace,  America  xr,  bft.  . . . 
Huslcy  Bav,  England  :  r.  II  //.    . . 

Hull,  England :  r.  1 S /2 

Humhcr  i^Entrancc;,  England  . . . 
Hung  Road,  Eni;Und :  r.  40  />.    . . 


Ice  Cove,  Hudson's  Bi»y 

Ila  lE.  side  and  S4)iind  of) :  r.  5  /? 

Ilfordcomljo,  Englaiul    

Ingella,  India 

Inverkeiihing,  Scotland   

Ip!>wich,  EnglaiKl 

Ireland,  N.  W.  Coast,  from  Milcn  Head 

to  Balliconnel :  r.  1  -2  //. 

'  ■  ■ — ,  W.  (Joast  in  ;.:cneral    

,  Havens  on  th'i  S.  Coast    
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Isle  of  Man,  South  side 

Ives  (St.),  England  :  r.  24  //. 

Jackson  (Port),  New  Holland 

Jago  (lalij),  Afrira 

Janeiro  (Rio),  Bm/il , 

John's  (St.^'j  Ne^v^lun(ilA^d  . , 
'Jean  de  Luz  'Si.',  Fnince  . . . 

Jersey  Inland:  r.  2-jy/. 

Juan  (Cape  St.),  America    

Julian  (Port  St.),  Patagonia 

.Jutland,  (alont;  the  Coast  of)  .... 

Kaiakalioo  Buy,  Sanduich  Isiund» 

KeJgerea,  Indii    .'.... 

Kcumare  River,  Irt'larsd 

Kennebev'k,  Aii;eru':i :  r.  nft 

Kentish  Knock,  oH'  the  Tliames   , 

Kiiduyn,  LipUud    

Killybc£;i,  Ireland    

Kingrtjad,  ne.ir  Brisiul :  r.  42  /?.  . 

King's  Clianncl  or  Swin :  r.  M^ft 

Kinghorn,  Sc-.'tland 

Kiiuale,  IreUnd    

Kinnaird's  He.id,  Scotland 

Kirkaldv,  Scotland 

Kirkudbriglit,  Scotlaiul      

KirkduN-n,  Holland,  near  the  Toxcl:  r. 
137/. 

Komaroo  (Cipe),  Now  Zcdand 

•Jjabr adore  Harbour,  (Straits  of  iK-llcislr) 

Lambaness,  North  End  of  Shetland:  r. 
5ft. 

Linccn>Ia,  (^naries    

Lancn^itcr,  E;ig1»nd    

land's  End  of  England    

L(  iih  PiiT,  Scotland :  r.  15^? 

Lerwick  in  Shetland 

\^.\v''.s  and  ll:iiris  (along  tiic  Slionn  of), 

Scotland :  r.  \l  ft 

jLeMLscs  i'Bittt  of  tlicj     

iLiih ..: 

iL-ui'. kilns,  on  the  Fiiih  of  Fortli 

Ltntciick,  In-!a>.l :  r.  Ifijt 

.Lisbon,  Portiij.-i    

Livcr)KK)I  (jlntnnci:  of  the  H.iibour)  :  r. 

■21*  ft 

Jti^/.v&xd  VouW^  wv  "iVNav:  ^  ^\^aKy^ « 
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